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PREFACE. 


What  was  intended  to  be  a  short  Keport  on  the  Improve- 
ment of  Indian  Agriculture  has,  owing  to  the  comprehen- 
siveness and  importance  of  the  subject,  become  expanded 
into  a  volume  of  over  400  pages. 

I  have  not  attempted  any  description  of  the  crops  or  of 
the  methods  of  agriculture  pursued,  but  have  endeavoured  to 
confine  myself  to  matters  in  which  I  believe  that  improve- 
ment can  be  effected. 

While  the  conclusions  I  have  formed  are  the  result  of 
my  own  personal  observation,  I  am  yet  very  deeply  indebted 
to  others  for  the  information  I  have  collected,  and,  in  parti- 
cular, to  the  Government  of  India  and  its  oflS.cials  for  the 
exceptional  advantages  I  have  enjoyed. 

I  desire  to  return  publicly  my  sincere  and  grateful 
acknowledgments. 

Kensington,  London,  W., 
3Iarch  1893. 

J.  A.  V. 
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KEPOBT. 


CHAPTKR  T.  criAPTEB  i. 

HlSTOBIGlL 

-  HIBTOEICAL   INTRODUCMON.  IifiaoDDoiioK, 

^  The  opening  chapter  deals  biiefly  with  the  history  of  Agri- 
cultural Departments  in  India  since  their  establishment  by  Lord 
Mayo  in  1871. 

The  failure  and  abolition  of  the  first  Agricultural  Department 
in  1878,  and  its  reconstruction  in  1881  as  the  outcome  of  the 
Report  of  the  Famine  Commissioners  of  1880,  are  touched  upon, 
and  the  steps  taken  by  the  Government  of  India  ia  carrying  out 
the  recommendations  o£  the  Famine  Commission  are  reviewed.  It 
is  pointpd  out  that  the  Government  of  India,  in  tlieir  Resolution 
of  December  1881,  clearly  recognised  the"  importance  of  the 
eystematic  prosecution  of  agricultural  enquiry  which  had  been 
so  strongly  urged  by  the  Famine  Commissioners,  and  that  the 
Government  of  India,  considering  that  these  duties  of  the  Depart- 
ment must  precede  any  attempt  at  agricultural  improvement,  had 
first  set  about  the  work  of  "Land  Revenue  Organisation,"  hoping 
thereby  to  lay  the  foundation  of  all  knowledge  of  the  agricultural 
condition  of  the  country. 

The  Land  Record  system,  the  importance  of  which'  was 
established  by  the  enquiry  of  the  Finance  Commission  of  1887, 
is  then  summarised.  The  reasons,  of  which  the  chief  was  financial 
pressure,  why  the  further  recommendations  of  the  Famine  Com- 
missioners in  regard  to  agricultural  improvement  were  not  taken 
up  are  briefly  shown,  but  it  is  added  that  the  Agiioultnral  Depart- 
ment have  not  failed  to  recognise  the  obligation  still  resting  upon 
them  to  take  measures  for  agricultural  improvement,  as  well  as 
the  further  obligation,  imposed  on  them  by  the  Home  Depart- 
ment in  1889,  to  promote  agricultural  education.  It  is  next 
pointed  out  that  the  Agricultural  Department,  having,  by  means 
of  the  Famine  Code,  made  provision  against  the  difi[icuities  of 
famine,  and  having  organised  the  Land  Record  system,  are  now 
prepared  to  take  up  the  question  of  agricultural  improvement. 

In  this  connection  it  is  stated  that  the  assistance  of  a  first-class 
Agricultural  Chemist  has  been  urged  repeatedly  since  I88&,  both 
by  thfi  Government  of  India  and  by  Agricultural  Conferencea 
which  have  met  in  India,  and  that  finally  Her  Majesty's  Secretary 
of  State  consented  in  August  1889  to  send  out  an  Agricultural 
Chemist  to  make  enquiiies  in  India  itself,  and  to  advise  upon  the 
course  to  be  pursued,  as  also  to  report  upon  the  possible  improve- 
ment of  Indian  Agriculture.  For  this  duty,  I  was,  on  the 
recommendation  of  the  late  Sir  James  Caird,  selected.'/ 

The  remainder  of  the  chapter  is  taken  up  with  a  summary  of 
my  tour,  the  plan  I  adopted  ia  pursuing  my  enquiry,  and  the 
expression  of  my  special  obligations  to  those  who  so  largely 
assisted  me  in  my  work. 
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CHAPTER  II. 

CHAPTER  IT. 

e2m"b"k9''o"       PREMMINAETf    REMARKS  ON    THE    POSSIBILITY    OP    IMPROVING    INDIAN 

THB  POBBIBILITY  AGEICULTORE. 

OF   IHFBOVlira 
INDIAN    AGBI- 

ooLTnBB.  jjj  jijjg  chapter  I  give,  so  far  as   I  am  able,  some  general  re- 

marks on  the  condition  of  Indian  Agriculture,  the  possibility  of 
its.  being  improved,  and  the  methods  that  should  be  adopted.  I 
point  out,  however,  that  the  diversities  met  virith  in  India,  alike 
in  its  physical  features,  the  people  themselves,  and  their  varying 
surroundings,  i-aise  great  diGBculties  which  altogether  prevent 
one  from  speaking  generally  as  to  the  condition  of  agriculture. 
What  is  true  of  one  part  will  not  be  true  of  another,  and  almost 
no  question  whatever  can  be  answered  in  the  same  way  for  the 
whole  of  India.  Thus,  the  problem  of  improvement  becomes  a 
specially  diflBcult  one. 

I  explain  that  I  do  not  share  the  opinions  which  have  been 
expressed  as  to  Indian  Agriculture  being,  as  a  whole,  primitive 
and  backward,  but  T  believe  that  in  many  parts  there  is  little 
or  nothing  that  can  be  improved,  whilst  where  agriculture  is 
manifestly  inferior,  it  is  more  generally  the  result  of  the  absence 
of  facilities  which  exist  in  the  better  districts  than  from  inherent 
bad  systems  of  cultivation.  Nevertheless,  that  improvement  is 
possible  is  shown,  1  think,  by  the  difEerences  of  agricultural 
conditions  and  practice  that  exist  in  difEerent  parts  of  India. 
These  difEerences  I  proceed  to  divide  into  three  classes  as  follows : — 

( 1 )  Differences  inherent  to  the  people  themselves  as  cultivators, 

for  instance,  "  caste  "  and  "race  "  distinctions. 

(2)  Differences  arising  front  purely  external  surronndings,  for 

instance,  climate  and  soil,  varying  facilities  for  water, 
manure,  wood,  grazing,  etc. 

13)  DifEerences    arising   directly  from   want   of   knowledge, 
such  as,  diversities  in  agricultural  practice. 

In  treating  of  the  above  generally,  I  express  my  opinion  that 
improvement  of  agriculture  will  consist  mainly  in  the  modification 
of  the  difEerences  which  exist,  and  that  this  will  proceed  in  two 
directions;  (1)  by  the  transference  of  a  better  indigenous  method 
from  one  part  where  it  is  practised,  to  another  where  it  is  not  j 
(a)  by  the  modification  of  the  difEerences  which  result  from  physical 
causes  afEecting  agriculture.  I  then  discuss  how  far  this  work 
may  be  effected  by  the  people  themselves,  as  they  come  to  see  the 
necessity  of  adopting  the  more  profitable  methods,  and  how  far  by 
Government,  in  pronaoting  education,  and  in  taking  positive 
measures  such  as  the  provision  of  water,  wood,  manure,  grazing, 
eto.,  where  needed.  As  a  necessary  preliminary  to  the  taking  of 
positive  measures,  I  support  strongly  in  this  chapter  the  opinion 
of  the  Famine  Commissioners  and  of  the  Government  of  India 
in  1881,  that  a  "  systematic  prosecution  of  agricultural  .c»5««>y  " 
is  absolutely  necessary  in  order  to    get  a  real    knowledge  of 
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the  agrioultural  needs  and  condition  of  each  district  of  the 
country ;  and  I  think  that  there  should  be  a  permanent  agency 
tor  the  purpose  in  each  Province,  and  that  in  such  agency  the 
assistance  of  an  agricultural  chemist  would  be  advantageous. 

I  conclude  the  chapter  by  recommending  (1)   the  spread  o£  becommbnoa. 
General  and   Agricaltural   Education!   (2)   the    establishment  of       ^'*'^^' 
an  organised  system   of  Agricaltural   Enquiry;    (8)    the    active 
prosecution  and  encouragement  of  positive  measures,  such  as   the 
supply  of  water,   wood,  etc.,  which  have  already  been  found  to  be 
beneficial. 


CHAPTER    III.  CHAPTEE  III. 

CULTIVATING   CLASSES.  oultitat.bo 

CLASSBS. 

It  is  pointed  out  that  certain  "castes"  and  "races"  of  the 
people  of  India  show  more  agricultural  ability  than  others,-  and 
that  the  difEerences  between  them  as  cultivators  are  in  great 
measure  to  be  referred  to  the  caste  or  race  distinctions 
existing  between  them.  It  is  very  certain  that  if  the  prejudices 
attaching  to  caste  and  race  could  be  broken  down,  consider* 
able  improvement  in  agriculture  wonld  result.  Instances  are 
npxt  given  which  show  indications  of  a  change  slowly  going  on. 
Thus,  the  prejudices  against  the  cultivation  of  indigo  and  of  the 
potato  have,  to  a  s^reat  extent,  disappeared;  also  the  cases  of 
Nagpur,  Foosa  and  Amritsar  are  mentioned  as  showing  that 
the  prejudice  against  the  use  of  night-soil  as  manure  for  crops  is 
giving  way.  Improvement  in  coffee  cultivation  and  in  the  manu- 
facture of  indigo,  as  the  outcome  of  the  example  of  English 
planters,  is  also  distinctly  traceable.  The  people,  it  is  pointed 
oiit,  will  loss  those  caste  prejudices  which  reWd  improvement  in 
agricniture,  partly  through  the  spontaneous  adoption  by  them  of 
the  more  profitable  practices,  and  partly  from  the  force  of 
circumstances  which  make  living  harder  and  oblige  more  atten- 
tion to  be  paid  to  cultivation.  In  the  weakening  of  caste 
prejudice  Education  is  a  most  important  factor,  and  Government 
by  spreading  it  will  help  to  break  down  the  caste  distinctions 
which  prevent  progress  in  agrioulture. 

I   therefore  advocate  the  spread  of  General  and  Agricaltural  beoommenda- 
Education.  /  ?ion. 
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CHAPTER  IV, 


GlXUXTEi 


ItEGOMMENDA. 
TIONS. 


CHAPTER  IV. 


CLIMATE. 


"VTiTfi  the  aid  of  the  "  Rainfall  Map"  included  in  the  Report, 
the  great  variations  of  climatic  conditions  throughout  India  are 
illustrated,  and  their  bearing  is  shown  upon  the  crops  grown,  the 
agricultural  systems  pursued,  the  cattle,  and  even  the  people 
thsmselves.  The  close  connection  of  famine  with  the  rainfall  is 
also  set  forth.  It  is  pointed  out  that  while  it  is  to  only  a  limited 
extent  that  climatic  difEerences  can  be  modified,  yet  that  some- 
thing can  be  done  by  increasing  the  means  of  irrigation  in  dry 
tracts,  and  by  the  creation  of  "  reserves  "  of  wood  and  fodder  in 
districts  where  these  are  scarce.  The  influence  of  vegetation, 
and  especially  of  trees,  in  improving  climate  is  discussed ;  the  real 
value  consisting  in  the  lowering  of  temperature,  the  production  of 
a  more  gentle  rainfall,  the  increase  in  the  number  of  rainy  days, 
the  holding-up  of  the  soil,  the  obtaining  of  a  cooler  earth-surface, 
and  the  retention  of  moisture  by  the  soil. 

It  is  maintained  that  such  work  must  fall  to  the  lot  of  Govern- 
ment, and  that  the  people  can  be  expected  to  do  but  little  to  aid 
it.  Encouragement  is,  however,  given  to  tree-planting  by  indi- 
viduals, and  this  should  be  prosecuted  more  vigorously.  It  is 
further  insisted  that  in  order'  to  get  definite  knowledge  as  to 
where  provision  of  irrigation  and  "reserves"  of  wood  and  fodder 
can  be  made,  careful  enquiry  must  be  set  on  foot  by  Agricultural 
Departments. 

I  recommend,  accordingly,  (1)  the  extension  of  irrigation  to 
dry  tracts ;  (2)  the  creation  of  "  reserves  "  of  wood  and  fodder 
(called  "  Fuel  and  Fodder  Reserves ") ;  (3)  the  planting  of 
trees  along  canal  banks  and  railway  lines;  (4)  the  further 
encouragement  of  Arboriculture;  (5)  organised  enquiry  by 
Agricultural  Departments  with  the  view  of  finding  out  where  the 
foregoing  measures  can   be  adopted. 


CHAPTER  V. 


CHAPTER  V. 


Soil.  SOIL. 

The  principal  geological  types  of  soil  which  occur  in  India  are 
illustrated  by  the  help  of  the  "Geological  Map"  accompanying 
the  Report,  and  the  presence  or  absence  of  particular  kinds  of 
soil  are  indicated.  The  neglect,  in  the  past,  of  any  regular 
scientific  study  of  Indian  soils  is  referred  to,  and  the  important 
question  is  next  dealt  with — whether  or  not  the  soil  of  India  is 
becoming  exhausted  under  the  present  systems  of  cultivation.  It 
is  admitted  that  there  is  want  of  positive  evidence  in  support  of 
exhaustion,  but  instances  are  given  from  Settlement  Reports  and 
from  the  Famine  Commission's  Report,  of  a  process  of  deterioration 
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going  on,  and  it  is  argued  that  under  existing  conditions  of  export 
of  grain,  oil-seeds,  and  manures,  and  the  hurning  of  cattle-dung 
for  fuel,  there  must  be  a  gradual  deterioration  of  the  soil.  The 
wheat-yield  of  India  is  compared  with  that  of  other  countries, 
and  Sir  James  Caird's  estimate  of  the  crop-increase  needed  to 
provide  against  famine  is  alluded  to,  and  the  deduction  is  drawn 
that  to  supply  this  amount,  not  a  deterioration,  but  an  increased 
productiveness  oi  t\i&  soiWs  required,  and.  that  this  can  only  be 
brought  about  by  increasing  the  manure  supply.  The  soils  of  India 
are  then  considered  in  respect  of  the  difEerent  constituents  which 
they  contain,  each  ingredient  being  taken  in  turn.  It  is  shown  how 
important  is  the  relation  of  water  to  soil,  that  organic  matter 
{humus)  and  nitrogen  are  generally  deficient  in  Indian  soils,  and 
that  lime,  potash  and  phosphoric  acid  are,  as  a  rule,  present  in 
sufficiency.  Several  chemical  questions  of  great  importance  are 
dealt  with,  such  as  the  supply  to  plant  life  of  nitrogen  from  atmos- 
pheric sources,  the  amount  of  nitrogen  contained  in  the  rainfall 
of  India,  the  nature,  occurrence  and  possible  removal  of  saline 
deposits  in  soil,  etc.  The  reclamation  of  land,  whether  it  be 
ravine  land,  land  infested  with  weeds,  or  land  rendered  sterile  by 
the  presence  of  salts  [unar  land),  is  dealt  with,  and  instances  are 
given  of  tl»e  various  experiments  which  have  been  tried  in 
different  places.  Throughout  the  chapter  it  is  shown  that  the 
application  of  chemistry  to  the  solution  of  the  various  agricultural 
problems  connected  with  the  soil  is  very  necessary,  and  it  is 
urged  that  future  investigation  should  be  pursued  with  its 
assistance! 

In  conclusion,  it  is  pointed  out  that  the  work  of  soil  improve- 
ment must  devolve  mainly  upon  Government,  as  in  very  few 
cases  will  the  people  have  the  means  to  take  such  measures  in 
hand. 

I  recommend  in  connection  with  the  improvement  of  the  soil,  _ 
(1)  the  increase  of  the  supply  of  water  to  dry  tracts;  (2)  the  ""iioNS, 
imrease  of  the  manure  supply ;  (3)  the  setting  on  foot  of  enquiry 
to  ascertain  where  such  improvements  are  needed;  (4)  the  con- 
tinuation of  experimental  research  aided  by  chemical  science. 


EECOMMENOA- 
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CHAPTEBVI.  CHAPTER   VI. 

WiTEn.  WATER. 

It  is  indicated,  at  the  outset,  that  while  water  in  one  form  or 
another  is  indispensable  in  Indian  agriculture,  the  amount  and 
.  the  method  of  supply  will  vary  very  greatly  in  different  parts  of 
lodia.  In  some  parts  rainfall  is  sufficient,  in  others  artificial 
irrigation  will  be  a  necessity,  in  others,  again,  it  may  be  a  useful 
supplement.  The  nature  of  "protected"  and  "precarious" 
tracts  is  pointed  out.  The  main  types  of  water  supply  are  sum- 
marised and  then  examined  z«  ear^ewso.  Special  points  are  noted, 
such  as  the  benefits  and  the  evils  attending  the  introduction  of 
canals,  the  comparison  (where  it  is  possible  to  make  it)  between 
cultivation  by  canal  irrigation  and  by  well  irrigation,  the  differences 
in  chemical  composition  between  canal  water  and  well  water,  etc. 
Embanking  and  drainage  of  land  are  spoken  of,  and  instances  are 
given  of  parts  which  stand  in  need  of  further  irrigation.  The 
great  work  done  by  Government  in  extending  canals  is  favourably 
reviewe  3,  and  direction  is  turned  to  the  necessity  of  Government 
undertaking  all  works  of  a  major  character,  while  minor  ones  may 
be  carried  out  by  the  people.  The  possibility  of  Government 
constructing  wells  on  a  large  scale  is  discussed,  and  improvements 
are  suggested  in  the  management  of  canal  watercourses  and 
tanks,  and  in  the  repair  of  the  latter.  The  chapter  goes  on  to 
treat  fully  of  the  system  of  advances  known  as  taccavi,  principally 
for  purposes  of  well  digging,  and  it  is  shown  how  greatly  this  is 
capable  of  further  development,  and  of  being  made  more  popular 
and  useful.  It  is  maintained  that  the  Agricultural  Department 
should  pay  particular  attention  to  this  subject,  and  that  a  certain 
share  of  the  administration  should  be  vested  in  the  Department. 
Suggestions  are  made  as  to  improvements  in  the  working  of  the 
system.  Lastly,  the  necessity  of  a  thorough  "agricultural  analy- 
sis "  of  each  district  of  the  country  is  insisted  on  with  the  view 
of  ascertaining  the  local  requirements  in  the  way  of  water 
Bupply. 
RECOMMENDA-  I  recommcud  (1)  the  further  extension  of  canals  and  other 
means  of  irrigation  to  tracts  where  they  are  required  j  (2)  the 
more  energetic  working  and  popularising  of  the  system  of  taccavi 
advances  for  well  digging  and  similar  purposes  ;  (3)  the  giving 
of  a  share  in  the  administration  of  taccavi  advances  to  Agricul- 
tural Departments ;  (4)  the  institution  by  Agricultural  Depart- 
ments of  organised  enquiry  to  ascertain  the  irrigation  requirements 
of  each  district. 


TIONS. 
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CHAPTER  VII.  CHAPTEEVii, 

MANURE. 

The  importance  of  manure  in   Indian   agricultural    systems   is 
illustrated    by     extracts  from  various    Reports,  and  the  inter- 
dependence of  water  and  manure  is  shown  in  the  existence  of  the 
finest  cultivation   where  both    water  and  manure  are  available. 
Instances  are  given  to  show  that  the  cultivator  is  not  ignorant  of 
the  value  of  manure,  but  will,  for  certain  crops,   spend   consider- 
able sums  of  money  upon  it.     The  different    sources   of  manurial 
supply  are  then  esamiiied,  the  ordinary  cattle-manure   being  the 
most  important,  and,  speaking  generally,  the  only  one  available. 
Its  composition  is  set  oat  in  analytical  tables,  and  a  comparison  is 
instituted  between  it  and  ordinary  farmyard  manure,  as  met  with 
in  England,  the  result  being  to   show  that  the  value  of  Indian 
cattle-manure  is  often  underrated,  and  that  when  it  is  burnt    ( as 
is  so  often  the  ease  )  very  serious  loss  is  incurred.     As  the  outcome 
of  an  enquiry  in  which  I  specially  interested  myself,  I   state  the 
conclusion  I  came  to,  viz.,  that  the  best  cultivators  do  not  burn 
cattle-manure  for  fuel  except  from  necessity,  that  is,  because  they 
have  nothing  else  to  burn  as   fuel.     The  connection   between  the 
supply  of  firewood  and  that  of  manure  is  hence  a    very  close   one. 
Other  sources  of  manurial  supply  are  then  dealt   with  in  succes- 
sion, e.g.,  ashes   of  cattle-manure,  sheep-foldiog,   green-manuring, 
silt,     soil-mixing,     oil-seed     refuse,     nitre,  lime,  bones,   etc.,   and 
various  analyses  of  different  materials   so  used  are   given   in   the 
Appendix.      Special  questions,  such  as  the  system  of    seed-bed 
cultivation  known  as  rdb,  the  use  and  export  of  bones,  and  the 
likelihood  of  artifical  manures  being  used  in  India,  are  treated  in 
detail.     Attention  is  then  drawn  to  two  points  in  which  the  cul- 
tivator does  not  take  full  advantage  of  the  facilities  he  possesses : 
(1)  the  non-utilization   by  him  of    night-soil    for    agricultural 
purposes;  (2)    the  imperfect  conservation  of    cattle-manure  and 
the  loss  of  the  urine.    In  this  connection  instances  are  given  of 
the  highly  beneficial  results  that  have  attended  the  use   of  night- 
soil  and  analyses  are  given  showing  the  value  of  cattle  urine  and 
the  advantages  to  be  gained  by  preserving  it  by  the  aid  of   litter. 
Incidentally,  questions  of  town  and  village  sanitation  are  touched 
upon,  and  throughout  the  chapter  there  are  frequent  references 
to  investigations  which  could  not  be  carried  on  without  the  aid  of 
agricultural    chemistry.     In    conclusion,    it  is  maintained    that 
water  and  manure  constitute  the  cultivator's  chief  wants,  and  that 
the  supply  of  manure  must  go  hand  in  hand  with  that  of  water,  and 
must,  like  the  latter,  be  taken   up  by   Government,   otherwise  the 
soil  will  not  be  able   to  provide  for  the  increasing  millions  of  the 
people.     It  is  further  held  that,  as  cattle-manure  is  the  only  really 
available  manurial  source,  it  is  incumbent  on  Government  to  pro- 
vide  supplies  of  firewood  ("  Fuel  and  Fodder  Reserves  "  )  so  that 
the  cattle-manure  need  not  be  burnt,  but  may  be  set  free  for  use 
on  the   land,  and   the  fertility   of  the  latter  be  thereby  kept  up. 
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Lastly,  I  set  forth  the  duty  of  Agricultural  Departments  to  make 
organised  enquiry  as  to  the  manurial  requirements  of  every  dis- 
trict, to  continue  experimental  research  at  Government  Farms,  and 
to  spread  agricultural  education  so  as  to  teach  better  practices  aud 
remove  prejudices. 
EEcoMMENDA-  I  recommend  (1)  the  creation  of  supplies  of  fuel  ("Fuel  and 
TioNS.  Fodder  Reserves  ")  ;  (2)  the  establishment  of  a  system  of  agri- 
cultural enquiry  ;  (3)  the  spread  of  agricultural  education  ;  (4) 
the  continuation  of  experimental  work  at  Government  Farms  ; 
(5)  the  employment  of  an  agricultural  chemist. 


CHAPTEEviiT.  CHAPTER  VIII. 

Wood, 

Wood. 

This  chapter  deals  principally  with  the  administration  of  the 
Forest  Department  and  the  extension  of  its  work  in  a  more 
agricultural  direction  than  has  been  the  case  in  the  past.  The 
early  policy  of  the  Department  is  first  considered,  and  the  reasons 
are  given  for  its  success  having  been  gauged  by  financial  results. 
But  it  is  pointed  out  that,  as  population  has  iocreased  and 
cultivation  has  been  brought  nearer  to  the  borders  of  the  forests, 
it  has  become  necessary  to  extend  the  benefits  of  forests,  so  that 
they  may  more  directly  serve  the  interests  of  agriculture.  In 
consequence  of  this,  at  the  instance,  first  of  Sir  Dietrich  Brandis, 
and  then  by  successive  representations  of  the  Famine  Commis- 
sioiiers  and  of  the  Government  of  India,  a  certain  impulse  has 
been  given  to  the  supply  of  wood  for  agricultural  purposes.  But 
it  is  urged  ,in  this  chapter  that  there  is  a  great  deal  more  that 
ought  to  be  done,  aud  that  the  greatest  need  is  that  which  was  set 
out  in  the  previous  chapter,  »ts.,  the  supply  of  wood  to  take 
the  place  of  cattle-manure  as  fuel.  This  is  again  put  forward 
as  a  matter  which  Government  should  see  to  in  their  own  interests, 
alike  lor  the  maintenance  audiucrease  oi  the  soil's  productiveness, 
as  well  as  in  order  to  keep  up  the  Land  E even ne  of  the  country. 
The  different  classes  of  forests  are  then  examined,  aud  the  useg 
which  they  might  best  serve  are  discussed,  also  the  measures  which 
should  be  taken  to  obtain  those  ends.  Special  points,  such  as  the 
natural  reproduction  of  timber  trees,  the  guarding  against  forest 
fires,  the  exclusion  of  grazing,  and  the  inadequacy  of  the  forest  staff, 
are  alluded  to  separately.  The  wider  adaptation  of  "reserved  forests" 
situated  near  cultivation  to  the  purposes  of  that  cultivation  is  in- 
sisted on,  and  also  the  necessity  of  creating  fresh  supplies  of  wood. 
The  difiiculties  of  obtaining  land  for  these  new  creations  are  admit- 
ted, but  it  is  shown  that  there  is  still  a  quantity  of  land  that  could 
be  so  utilised,  and  suggestions  are  made  for  the  acquirement  of 
land,  by  purchase  if  necessary  ;  the  outlines  of  a  scheme  are  also 
set  forth  for  the  working  of  the  new  "  reserves"  by  a  sxstem  of 
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annual  licenses  for  the  removal  of  wood,  etc,  for  agricultural 
uses.  These  views  are  supported  by  the  quoted  opinions  of  feveial 
authorities,  and  more  especially  by  a  recent  Resolution  of  tlie 
Madras  Government  upon  the  subject.  Cases  are  also  cited 
where  such  "reserves"  have  been  created,  and  have  schieved 
much  good.  It  is  maintained  that  the  success  of  such  a  scheme 
must  not  depend  alone  upon  financial  considerations,  but  should 
be  considered  from  the  point  of  view  of  the  needs  of  the  people 
and  the  demands  of  the  principal  industry  of  the  country,  ot^., 
agriculture.  Extension  of  the  establishment  of  plantations  along 
canal  banks  and  railway  lines  is  also  urged,  and  the  further 
encouragement  of  arboriculture.  Lastly,  the  opinion  is  expressed 
that  a  proportion  of  the  yearly  revenue  obtained  by  the  Forest 
Department  shonld  be  expended  in  the  extension  of  the  work  of 
the  Department  in  an  agricultural  direction. 

I  recommend  (1)  the  creation  of  "reserves-"  of  wood,  fuel,  eecommenda. 
etc.,  for  agricultural  purposes  ("Fuel  and  Fodder  Eeserves  "][;  tions. 
(2)  the  increase  of  plantations  along  canal  banks  and  railway 
lines;  (3)  the  further  encouragement  of  arboriculture;  (4) 
the  prosecution  of  agricultural  enquiry  for  ascertaining  the 
needs  of  the  different  cultivating  districts  in  the  matter  of  wood 
supply ;  (5)  the  setting  aside  yearly  of  a  portion  of  the 
revenue  derived  by  the  Forest  Department,  and  its  employment 
in  the  extension  of  "  reserves  "  to  meet  agricultural  wants. 


CHAPTER  IX.  CHAPTEBJX. 


GRASS.  o„^„. 


The  different  kinds  of  grazing  areas  available  for  the  use 
of  the  cattle  belonging  to  cultivators  are  referred  to,  and 
attention  is  drawn  to  the  inclusion  of  large  and  valuable  grazing 
areas  amid  the  forests.  It  is  maintained  in  this  chapter  that  the 
provision  of  grazing  in  forests  is  a  desirable  and  legitimate  object, 
and  one  which  will  much  benefit  agriculture,  whilst  in  times  of 
drought  it  may  be  invaluable  in  keeping  the  cattle  of  the  country 
alive.  Nevertheless,  it  is  not  regarded  as  an  absolute  necessity  in 
ordinary  times,  and,  therefore,  should  only  be  carried  on  under  such 
restrictions  as  would  cause  it  not  to  interfere  with  the  other  enda 
which  a  forest  or  •' reserve  "  should  serve.  These  various  restric- 
tions and  the  necessity  for  their  imposition  are  then  considered. 
The  question  of  the  utilisation  of  "  village  wastes"  is  next  gone 
into,  also  the  provision  of  grazing  along  canal  banks  and  in  other 
plantations.  The  best  way  of  utilising  the  grass  in  forests  and 
"  reserves/'  and  the  possibility  of  grass-growing  and  the  supply 
of  pasturage  becoming  a  part  of  the  cultivator's  system  on  his 
own  holding  are  discussed.  In  the  second  part  of  the  chapter  the 
system  of  Grass  Farms  and  the    utilisation    of  uncultivated  grasj 
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lands  {ruhhs)  belonging  to  Government  are  explained,  and,  while 
their  benefits  are  recognised  and  their  extension  urged,  suggestious 
are  also  made  for  their  improvement.  The  methods  of  hay-making 
and  silage-making  as  conducted  at  Government  Grass  and  Experi- 
mental Farms  are  examined,  also  the  relative  costs  compared  with 
the  cost  in  England.  The  prospects  of  the  development  of 
silage-making  in  India  are  treated  of  and  the  desirability  is  urged 
of  making  further  enquiries  at  Experimental  Farms.  Lastly,  a 
change  is  advocated  in  the  Commissariat  Department,  whereby 
the  services  of  men  of  experience  and  ability  may  be  retained  in 
the  management  of  Grass  Farms,  and  the  formation  of  a  special 
Forage  Branch  of  the  Commissariat  is  suggested. 
EBCOMMENDA.  I  recommond  (1)  the  creation  of  more  "  Fuel  and  Fodder 
Reserves  "  to  supply  grass  and  grazing ;  (3)  the  extension  of  the 
systemof  Grass  Farms,  and  their  management  by  a  special  Forage 
Branch  of  the  Commissariat;  (3)  the  carrying  out  of  enquiry  at 
Government  Experimental  Farms  on  the  making  of  sillage. 


TIONS. 


CHAPTER  X.  CHAPTER  X. 

FODDEE-CKOPS  AND  HEDGES. 


FOSDBB  -CROPS 
AND  HUDGUB. 


The  advantages  of  growing  fodder-crops  are  set  forth  and 
exemplified  in  the  better  condition  of  the  cattle  in  many  parts 
where  the  system  is  practised.  The  principal  crops  used  as 
fodder-crops  are  mentioned,  and,  in  particular,  the  utilisation  of 
prickly  pear.  The  scope  for  extension  of  the  growing  of  fodder- 
crops  is  also  shown.  It  is  pointed  out  that  but  little  is  known  as  to 
the  relative  values  of  different  Indian  fodders,  and  that  such  an 
investigation  calls  for  the  association  of  an  agricultural  chemist. 
The  useful  ends  served  by  hedges  round  fields  are  explained,  and 
the  materials  generally  used  for  fencing  are  named. 
RECOM^MENDA.  \  recommcnd  (1)  the  extension,  wherever  practicable,  of  the 
systems  of  growing  fodder- crops  and  of  enclosing  fields  by 
hedges;  (2)  the  employment  of  an  agricultural  chemist  in  inves- 
tigating, among  other  matters,  the  relative  values  of  diSerent 
fodders. 
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CHAPTER  XI.  CHAPTER  XI. 

LIVE    STOCK    AND    DAIRYING.  Lite  Stock  iiro 

L)A  XBYIHQ. 

It  is  indicated  at  tbe  opening  o£  this  chapter  that,  since  the 
differences  between  the  cattle  o£  different  districts  are  largely  due 
to  conditions  of  climate,  improvement  of  cattle  is  only  possible 
within  linaits.  After  speaking  of  their  food  and  the  excellence  of 
the  cattle^  in  certain  districts,  it  is  shown  that,  as  a  rule,  little  or 
no  attention  is  paid  to  their  breeding  and  selection.  The  Hindu 
systena  of  breeding  from  Brahmani  bulls  is  referred  to,  and  the 
harm  is  pointed  out  which  is  likely  to  follow  from  a  recent  legal 
decision  given  in  the  North- West  Provinces  as  to  ownership  in 
these  bulls.  The  breeding  of  good  stud  bulls  at  Government  Cattle 
Farms,  and  the  distribution  of  them  to  villages,  are  advocated,  and 
should  form  part  of  the  duty  of  Agricultural  Departments.  Further, 
I  point  out  that  Experimental  Farms  and  Court  of  Wards'  Estates 
might  well  be  made  centres  for  locating  stud  bulls- for  the  improve- 
ment of  the  cattle  of  the  district.  Accounts  are  next  given  of 
the  Hisear  and  Bhadgaon  Cattle  Farms,  and  mention  is  made  of 
the  influence  which  they,  and  notably  the  former,  have  exercised 
on  the  cattle  of  the  country.  The  evils  attending  frequent  changes 
in  the  superintendence  of  Government  Cattle  Farms  are  pointed 
out,  as  they  were  in  the  ease  of  Grass  Farms  (Chapter  IX). 
Mention  is  made  of  the  use  of  buffaloes  as  plough  cattle,  and  of 
the  giving  of  advances  {taccavi)  for  purchase  of  cattle. 

In  the  second  section  of  the  chapter  dairying  is  the  main  sub- 
ject, and  the  special  features  of  the  yield  and  quality  of  milk  from 
cows  and  buffaloes  are  treated  of.  The  efforts  made  to  extend  dairy 
farming  in  India  are  detailed  in  connection  with  the  visit  of 
Mr.  Howman,  and  the  subsequent  steps  taken  by  Mr.  Ozanne 
in  Poona  and  Bombay.  The  unsatisfactory  conditions  of  the  milk 
supply  to  towns  and  to  troops,  as  well  as  to  Government  institu- 
tions, are  referred  to,  and  the  establishment  of  Dairy  Farms  is 
advocated  wherever  troops  are  quartered  or  large  institutions  are 
situated.  It  is  pointed  out  that  there  is  considerable  work  for  an 
agricultural  chemist  to  do  in  the  investigation  of  points  connected 
with  dairy  farming. 

A  brief  reference  is  made  to  the  operations  of  the  Horse- 
breeding  Department,  and  to  attempts  made  to  improve  sheep 
and  goats. 

The  last  part  of  the  chapter  is  taken  up  with  the  consideration 
of  Cattle  Diseases,  the  ravages  which  they  cause,  and  the  steps 
which  have  been  here  and  there  taken  to  cope  with  epidemics. 
Special  mention  is  made  of  the  establishment  of  an  Imperial 
Bacteriological  Laboratory  at  Poona. 

I  recomfiQend  (1)  the  continuance  and  extension  of  Cattle  Farms,  eecommenda- 
and  the  distribution  from  them  of  stud  bulls  to  villages;  {%)  the       tioms. 
making  Experimental  Farms  and  Court  of  Wards'  Estates  centres 
for  the  location  of  stud  bulls;  (S)    the  establishment  of   Dairy 
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Farms  for  the  supply  of  milk  to  troops  and  Government  institu- 
tions; (4)  the  appointment  of  an  Agricaltural  Chemiat  to  inves- 
tigate matters  connected  with  dairy  farming;  (5)  the  prosecution 
of  enquiry  into  cattle  diseases  and  the  means  of  preventing 
epidemics. 


CHAPTER  XII.  CHAPTER  XII. 

iHPi.BHBHTt.  IMPLEMENTS. 

THEpo&sibility  of  effecting  improvememt  in  the  implements  of 
the  cultivators  is  reviewed,  and  the  opinion  is  expressed  that  there 
is  but  little  scope  for  improvement,  and  that  any  advance  must  be 
the  outcome  of  a  study  of  native  requirements.  The  success  of 
the  Beheea  sugar-mill  is  instanced  as  a  case  in  point.  The  question 
of  the  use  of  the  native  wooden  plough,  as  against  that  of  the  iron 
one,  is  fully  gone  into,  the  several  objections  to  iron  ploughs  being 
discussed,  and  the  circumstances  under  which  they  might  be  use- 
fully employed.  The  chapter  then  deals  with  the  introduction  and 
possible  extension  of  the  iron  sugar-mill,  the  shallow  evaporating-pan, 
and  other  devices  for  improving  the  out-turn  of  sugar.  The  possible 
use  of  introduced  threshing  machines,  winnowers,  chafE-cutters, 
pumps,  and  other  implements  is  considered,  and  the  need  of  more 
exhaustive  trials  of  implements  at  Experimental  Farms  is  urged. 
It  is  added  that  in  these  trials  skilled  experts,  such  as  engineers, 
chemists,  etc.,  should  be  associated,  according  as  the  enquiry  calls  for 
it,  and  that  Experimental  Farms  should  be  centres  for  distributing 
implements  the  merits  of  which  have  been  satisfactorily  proved, 
3ECOMMENDA-  I  recommend  (1)  the  exhaustive  trial  of  new  implements  at 
Tioars.  Government  Experimental  Farms  ;  (2)  the  association  of"  experts" 
in  such  enquiries;  (?)  the  distribution  of  approved  implements 
from  Experimental  Farms. 
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CHA.PTER    XIII.  CHAPTEB 

XIII. 


CKOFS  AND  OHLTIVATION. 


CfiOPB  AND  Cuij* 

TIVATIOIf. 


In  thiB  chapter  no  attempt  is  made  to  describe  the  kinds  of 
crops  grown,  or  the  methods  of  cultivation  employed,  but  points 
only  are  discussed  in  which  it  seems  possible  to  effect  improve- 
ment. The  general  excellence  of  the  cultivation  is  indicated, 
and  the  changes,  more  especially  in  wheat-growing,  which  have 
been  brought  about  by  an  export  trade,  are  mentioned.  Fallowing 
and  rotation  are  next  taken,  and  instances  are  given  to  show  that 
the  native  cultivator  is  not  ignorant  of  either  practice.  The 
system  of  "  mixed- cropping  "  is  also  explained,  but  it  is  jiointed 
out  that  little  is  known  or  practised  in  regard  to  selection  or 
change  of  seed,  although  some  Government  Experimental  Farms 
have  already  done  good  work  in  growing  and  distributing  pure 
and  selected  seed.  It  is  then  shown  that  improvements  can  be 
effected  by  the  introduction  of  new  crops,  and  of  new  varieties 
of  existing  crops,  as  also  in  the  extended  cultivation  of  certain 
profitable  crops,  such  as  wheat  and  sugar-cane.  It  is  further 
demonstrated  that  by  the  transference  of  method  from  one  part 
to  another,  improvements  in  cultivation "  may  be  carried  out  j 
this  is  exemplified  in  the  case  of  sngar«cane,  and  even  in  that  of 
a  crop  so  widely  cultivated  as  rice.  ,  Reference  is  made,  in 
conclusion,  to  the  need  that  exists  for  getting  more  knowledge 
as  to  the  diseases  and  injuries  to  which  crops  are  liable,  and  the 
best  means  of  preventing  them. 

I  recommend    (1)   the  continuation  of  experimental  enquiry  eecommen da. 
at  Government  Farms,    in  reference  to  new  crops  .and  methods  of      ^^O''^- 
cultivation ;  (2)  the  growing  of  good   seed  at  Governineht  Farms, 
and   its   distribution   from  them ;   "(3)    the   study   of   the  diseases 
and  injuries    of  crops ;    (4)    agricultural   enquiry   into   existing 
modes  of  cultivation. 
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CHAPTEBXIV.  CH4PTER  XIV. 

AoBiooMniit  AQEICULTDRAL  IHDUSTBIB8    AND   EXP0ET9. 

llTPySIDlBS  AI^D 
BXPOBH. 

This  chapter  deals  with  certaia  epecial  crop^  which  undergo  a 
process  of  manufactare   in   the   couDtjry  jbefore  being  sent  out  of 
it,  or  vifith   which  particular  coDsiderations  regarding  export  are 
bound  up.     Such  crape  are  gugaj>eane,  cottop,  indi^Oj  tea,  coffee, 
tobacco,   flax,   jute",  silk,   wneat,  apd  linseed.    These  crops   are 
Euccessively   treated  in    viev^  of  the  icuprovements  which   it  is 
possible  to   e&ct  either  in  ^heir  cnltiva^ign,  their  manufaotuie, 
or  ^n  the  export  trade.     It  is  first   shown  that  the  yield  of  su^ar 
frqm  sugar-cane  depends  upon  points  in  the  caItiyatioP;|   in   the 
expression  of  the  jnice  and  in  its  refining",  none  of  which  are  fully 
'"understood.     Next,  the  deterioration  of  India^jiotton  is  alluded 
to,  aud  a  brief  account  is  given  of  the  efforts  that  have  beei;  made 
to.  improve  its   quality.     Indigo  is  treated  at  some  length,   and 
the  general  want  of  knowledge,  both  as  to, its   cultivatiop  and  the 
manufacture  of  the  dye,  is  commented:  on.     Reference  is  made  to 
the  need  of  chemical  investigation  into   problems  affecting  the 
manufacture,  and   to  the   unsatisfactory  conditions  which   often 
attend   the  cultivation.      Similarly,     chemical  problems    in   the 
manufacture  of  tea  are  pointed  out.     The  cultivation  of  coffee  is 
'  next  taken,  then  that  of  tobacco,  aud  the  native  tnethod  of  curing 
tpbaccp   is   deecribed.     After  a   brief    mention   of   flax   and   jute, 
alluBion  is  made  to  the  efforts,  so  far   unsuccessful,  to  eradicate 
the  disease  in  silkworms  known  as  pehrine.     The  important  matter 
of  the  cleaning  of  wheat  is  de^lt  with  at  length,  and  by   the  help 
of  analyses  which    1  made  of  samplles  taken  off  the  cultivatprs' 
own  threshing-floors,  or  from   stores  in  their  boi^ses,  it  is  shown 
that  the  fault  attributed  to  Indian   wheat,  that  it  is  "dirty,'' 
does  not  rest  with   the  cultivator,   but  is  that  of  the   trade,  and 
more   particularly    the  London  Corn   Trade,  who   do    not  want 
"  clean  "  wheat.    The  efforts  made  to  improve  the   trade  in  this 
respect,  and  their  failure,  are  described.     The  applicability  of  the 
"  elevator "  system  to  India  is  also  discussed.    Lastly,  the  con- 
ditions of  the  linseed   trade  are  explained,  and  are  illustrated  by 
analyses  of  a  number  of  samples  of  seed  collected  for  me  in  the 
Central  Provinces. 
BEcoMMENDA-        I  recommend  (1)    agricultaral  enquiry   to  ascertain   the  best 
TioNS,       methods  of  cultivation  and  manufacture  of  crops  such  as  sugar-cane, 
indigo,  tea,  coffee,   tobacco,  etc.;  (2)  the  employment  of  chemical 
science  in  the  investigation  of  problems  affecting  these  industries,  and 
more  especially  that  of  an  agricultural  chemist  in  connection  with 
the  sugar  industry ;    (3)    the   making  it  a  penal  offence  to  adul> 
terate  wheat,  or  to  trade  in  adulterated  wheat. 
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CHAPTER  XV.  CHAPTER  xv. 

ECONOMICAL  AND  POtlTIOAl  C0NDltl61is.  Eoohobmal 

A*D  Foi<molt 

Bt  the  insertion  of  this  chapter  I  *ish  to  recognize  the  etist-  *^o*J'***™»' 
enee  of  a  number  of  conditions  of  an  economical  or  political 
nature  which  have  an  important  bearing  upon  the  imprcTement 
of  agricultdre^  but  into  the  details  of  which  I  do  hot  enter. 
Under  this  head  I  mention  pressui'©  6f  population,  relative  ease 
or  diflaculty  of  living  by  agriculture,  varying  systems  of  land 
tenure,  smallness  of  holdings,  paucity  of  capital,  indebtedness  of 
the  caltivating  classes,  export  trade,  extension  of  railways,  etc. 
My  reasons  for  not  discussing  these  several  points  are  given, 
the  only  ones  mentioned  at  any  length  being  the  smallness  of 
holdings,  the  indebtedness  of  cultivators  and  the  lack  of  enterprise 
sometimes  found  among  the  people,  more  especially  under  easy 
circumBtances  of  living. 


CHAPTER  XVI.  cBiPTER    , 

PRACTIOAL  HN(iTJIRT.  Pkioiioil 

AfteiL   having  sketched  out  in  the  previous  chapters  the  prin- 
cipal  ways  in   which  I  think  that  improvement  of  agriculture  may 
be  efiected,   I  proceed  to  consider  in  those  that  follow,  the  agency 
by  which  the     improvements  are  to  be  ca>rried  out.      A   brief 
review  of  the  recommendations   already   given  points  to  the  con- 
clusion   that  the  main  advance    will  be  made  by  a  practical 
enqpiry  into  native  agriculture,   with  a  view  to  ascertaining  (1) 
the   requirements  of  each     district  in    respect  of  water,   woodi 
manure,   and   other  facilities ;   {%)   the    best  native  methods  of 
cultivation,   in   order   to   transfer  them  to  other  districts   where 
they  are  not  practised.     A   number  of  opinions  in  support  of  this 
view   are  quoted,  and  it  is  then  pointed   out  that,  up  to  tbe  pre- 
sent, enquiry  has  been  limited  to  the  collection  of  Land  llevenue 
siatistiesi,    and   that  tljere  has  been   no  organJsat.ion  for  enquiry 
into   ag^rieultural  methods  with  a  view  io  agricultural  improve- 
ment.    A  lar^e  field   iov   enquiry  is  then   sketched  out,  and   the 
neifessity   of  an  agency     of   an  expert    nature  is  urged.      The 
tipiuions  of  the   Famine  Cpmmissioners,  the  Government  of  India 
and     Provincial   Governments,  on  this   point  are  quoted.      The 
existing   agency  is  reviewed,  and  more  particularly  the  position 
occupied  by  the   Director   of  the  Department  of  Land  Records 
and   Agriculture  in  a  Province,      The  lack  of   technical   know- 
ledge in  the  Department  is  brought  out,  and  it  is  suggested  that 
this  want  could  best  be  supplied  by  assoeiatin|  with  the  Director 
of  the   Department  in  any  Province  a  certain   number  of  agricul- 
tural  elx'perts  to  be  engaged  on  purely  ao:ricultural  work.     It  is 
then  discusaed   whether  these     experts  aSould   be  Europeans'  or 
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BECOMMEMDA 
I'lONS. 


Natives,  and  the  conclusion  is  come  to  that,  on  the  whole,  the 
Beleetion  of  Natives  trained  in  India  would  be  best,  provision 
being  noade  for  the  giving  of  a  high-class  agricultural  education 
in  the  country  itself. 

I  recomnaend  (1)  the  organisation  of  enquiry  into  agricultural 
conditions  and  practices  ;  (3J  the  association  with  the  Director  of 
an  Agricultural  Department  of  one  or  more  assistants  who  are 
experts  in  agriculture  ;  ( 3  j  the  selection  of  these  assistants  from 
Natives  of  India  trained  in  the  country  itself  j  (4)  the  provision 
of  a  high-class  agricultural  education  in  India. 


CHAPTER 
XVII. 


CHAPTER,  XVir. 


SCXBNTIPIO 
EHQUIBZi 


BECOMMENDA 
TIOMS. 


SCIENTIFIC  ENQUIRY. 

The   close  connection  of   science   with  practice   in   any   scheme 
of    agricultural    improvement  is,  at  the  outset,   piit  forward,  and 
the  necessity   is  shown   that  practical   enquiry  should    be    scientific 
in   its  methods.     The  relation  of   chenaistry  to  agriculture  is  then 
pointed  out,    and  reference  is   made  to  the  expressed    opinions  and 
renewed    applications   of   ihe   Government  of  India  on    the  desir- 
ability of   having  an    Agi-icaltural  Chemist    for  India.     The  scope 
of  work   for  an   agricultural    chemist  is  then  sketched  out,  and  the 
principal    duties   of  the    office   are   defined    as    being'  the   acting 
as    "referee*'  or  adviser  to   Government   in  chemico-agricultural 
maitters,  and  the  direction  and  maintenance    of  the  continuity  of 
enquiry.     Among  other  duties  are  those  of  assisting  in  the  develop- 
ment of     agricultural  education   and   the  preparation   of   suitable 
text-books.     The    necessary    qualifications  to   be  possessed  by  the 
holder  of  such  an  appointment,    and  the  conditions  essential    to  his 
successful    tenure  of  it,   are  defined.      The  existence  of   a  suitable 
laboratory,   and  the  co-operation  of  an  assistant   chemist  (to  take 
actual     charu^e    of   the   laboratory    and     to  give    instruction   in 
agricultural     chemistry)     are   regarded   as   essential.      The   rela- 
tions,   respective   duties  and     salaries   of    the   two   officers    pro- 
posed  are  discussed,  and    it  is  recommended  that    neither   of  them 
he   allowed  to    undertake  private   work  for  separate  remuneration. 
It  is   urged  that   not   only  an  agricultural  chemist,  but  also  other 
scientific  men,  such  as  a  botanist,    an  entomologist,   and  an  agri- 
cultural     engineer,   should    be   associated   with   the     Agricultural 
Department  for  the   purpose   of  conducting   enquiry   and  research. 
The   chapter    closes  by  dealing    generally  with  the    position  of 
scientific    men  in  India,  the   encouragement   of  scientific  research, 
and,  in  particular,  the  appointment  of  Chemical  Examiners. 

I  recommend  (1)  the  appointment  of  an  agricultural  chemist 
as  adviser  to  Government  in  chemico-agricultural  matters,  and 
for  the  direction  of  expeiimental  enquiry;  (2)  the  appointment  of 
an  assistant  chemist ;  (3)  the  attachment  to  the  Agricultural 
Department  of  other  scientific  officers,  such  as  a  botanist  an 
eutomologist,  and  an  agricultural  engineer.  ' 
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CHAPTER  XVIII.  CHAPTEK 

XVIII, 

BXFEKIMB^NTAL   FAEMS.  i:zP£iiiHBiriA£ 

Farus. 

The  causes  that  have  led  in  India,  as  well  as  in  other  conntriest 
to  the  establishment  of  Experimental  Farms  as  separate  institutions 
are  first  descrihed.     The  past   work  of  snch  Farms  in  India  is 
reviewed,   and    the    expenditure   upon   them  is  regarded   as    aot 
having  been   excessive,  and  their  continuance  is  advocated.     The 
chapter   then  proceeds  to  deal  at   length   with  the   work   which 
ought  to  be  done  at  Experimental  Farms,  and  to  lay  down  the  lines 
for   the   successful  carrying  out  of  experimental    enquiry.      The 
various  conditions,  sucb  as  suitability  of  soil,  size  of  farm,  situatiou, 
supervision,  plan  of  experiment,   recordinjj    of  results,    etc.,  are 
discussed,  and  are    illustrated  by  examples   drawn  from   existing 
Experimental  Farms  both  in  India  and  in  England.     It  is  then 
maintained   that  in  the   case   of  such  Farms  the  financial   test 
ought   not  to  be  the   one  that  determines  success.     The  employ- 
ment of  Experimental  Farms  as  centres  for  seed  distribution,  the 
location  of  stud  bulls,  and,  at  times,  for   cattle-breeding^  is  recom- 
mended.       The    establishment  of  another  class    of    Farms,   vu., 
Demonstration   Farms,   to   show  the  result   of  what    has   experi- 
mentally  been  found  useful,  is  advocated,  and   mention  is  made  of 
farms  belonging  to  private  individuals  where  experiment  is  more 
or    less    carried  on.     The    remainder  of   the    chapter   is   occupied 
with  a  review  of  the  work  in  progress  at  each  of  the  Expenmental 
Farms  which   I  visited  during  my  tour,  my  general  comments  on 
each  Farm  being  given  at  the  same  time. 

I  recommend   (1)   the  continuance  of    agricultural  enquiry  at  ^^c°™|'''^^" 
Experimental  Farms  ;  (2)  the  distribution  of  seed   and  the  location 
of  stud  bulls  at  Experimental  Farms  j  (3) ,  the  establishment  of 
Demonstration  Farms. 


CHAPTER  XIX.  CHAPTER 

XIX. 


AGEIOBLTUKAI.  EDUCATION.  AeEiouLTirRiL 

Esoouioir. 

The  influence  which  general  education  first,  and  then,  more 
specially,  agricultural  education,  exert  upon  the  improvement  of 
agriculture  is,  at  the  opening,  explained.  It  is  then  shown  that 
the  tendency  of  education  in  the  past  has  been  too  much  in  a 
literary^  and  not  sufficiently  in  an  agricultural,  direction.  The 
suggestions  now  given  are  with  the  intention  of  remedying  the 
past  defect,  and  of  directing  attention  to,  rather  than  diverting  it 
from,  the  cultivation  of  the  land.  The  intention  is,  in  brief,  to 
give  a  more  agricultural  turn  to  education.  The  different  grades 
of  educationafinstitutions,  from  Univeisities  and  Colleges  down  to 
Primary  Schools,  arc  then  taken  in  order,  and  the  line  of  agri- 
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caltural  education  at  each  is  briefly  sketched  out.  As  reg^ards 
Universities,  it  is  maiptained  that  they  should  recognize  the 
importance  of  agricultural  science  by  making  it  an  optional  subject 
in  the  final  course  for  a  degree  in  science.  It  is  not  considered 
advisable,  at  present,  to  have  special  Agricultural  Colleges,  but 
rather  to  utilise  existing  institutions  and  to  make  agriculture  one 
biraoch  of  the  instruction  provided,  ^be  importance  of  combining 
at  Colleges  practical  work  with  theoretical  instruction  is  set  forth, 
and  the  estabjlishment  of  Diemonstration  Farms,  and  of  areas  on 
which  the  students  can  themselves  work,  is  advocated.  AgricuU 
taral  Classes  in  connection  with  High  Schools  are  well  spoken  of, 
and  the  association  with  them  of  Illustration  Farms  is  considered 
desirable^  In  Middle  Schools  it  is  held  that  the  elements  of 
physical  science,  should  be  taught,  that  agriculture  should  be 
introduce^  by  means  of  te^^tTbgoks,  and  that  illustration  pl(?ts 
rather  than  farmsi  should  be  attached  to  the  sehofils.  In  Primary 
Sdiools  a  beginning  might  be  made  lay  tjh$  introduction  (^ 
"  readers  "  and  of  't  object  lessona  "  on  feioiliau  agrieultural  topics^ 
Lastly,  the  impoj^anee  ist  inculcated  of  providing  at  Normal  Schools 
sound  training  in  agi'icultnre  for  those,  who  are  to  become  the. 
teachers  of  othursi.  The  paucity  of  text-books  on  agriculture,  audi 
the  urgent  need  for  many  more  of  them,  a;rei  commented  on,  the 
relation  oi  the  ^'scientilijc adviser"  to  agricultural  edujoation  is 
discussed,  and  it  is  contended  that,  more  induoements  to  study 
agriculture  should  be  given,  and  that  the  claims  of  men  who  have 
studied  it  should  be  freely  Kcognizftd  for  appoietrnpnts  in  the 
Revenue  and  cognate  Departments.  The  chapter  coneludes;  with 
a  brief  review  of  the  agricultsral  trainiBg  g^iven  at  different 
Colleges,  Agricultural  Classes,  and  other  iofstitutjions  v^hich  I 
visited,  including  the  Forest,  School  g,t  Pehi;a  Dun. 

^^"'tion™*'  I  r?coinraiend  (1)  the  spread  of  general  educationi  (2)  the 
extended  introil>uC;tion  of  agricultural  education  into  the  general 
educational  system  ;  (3)  the  preparation  of  agricultural  text^bopks, 
suitable  to  the  different  parts  of  the  country  ;  (4)  the  recognition 
of  the  claims  of  passed  students  in  agriculture  to  appointments  in 
the  Land  hevenue  and  cognate  Departments. 


AGB1O0LTUBAL 


CHAPTER  XX.  CHAPTER  XX,, 

The  concluding  chapter,  of  the  Reppjt  deals  with  sonje  ppints 
in  the  working  of  ^riqijltjiral,  D^parttpentg,^  which,  k^%e.  not 
alr,ead3r  been  fiiljy  treated.  IJhe  first  i^  thfi,  trajnipg  of  junior 
CivilianSr  in  agriciilture.  The  recommendsijipfls,  of.  <ihe  I'awine 
Commissioners  on  this  subject  are  disci;ss^,,  a^d,  whUfi'  it  is 
njaintained  that  it  will  be  inopossjbles  tp  g^t.  <4yilia^  Pji'j^fitorf ,  oi 
Agriculture  who  will  at  ttj,^  satpe  time  be  prafiti^A  agricul- 
turists, it  is  urged  that  much  good  may  be  done  by  giyinc  ftt 
the  oppn   competitive  and.  final  examinations   in  Eoglaudl,  more 
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weight  to  proficiency  in  natural  science.  It  is  tben  suggested 
that  junior  Civilians,  or  at  least  a  proportion  of  them,  should,  on 
arrival  in  India,  be  drafted  into  Provincial  Departments  of  Land 
Records  and  Agriculture,  there  to  learn  something  aboat  the 
country,  the  people,  the  crops,  and  the  agricnlturat  conditions 
generally,  and  that  at  their  departmental  examinations  they  should 
be  required  to  show  an  acquaintance  with  these  subjects.  It  is 
held  that  Directors  of  Agriculture  should  be  chosen  from  the  men 
who  have  shown  a  liking  for  natural  science,  and  who  have 
distinguished  themselves  subsequently  by  their  knowledge  of 
agricultural  matters.  The  position  of  the  Director  of  Agricoltura 
is  reviewed,  and  it  is  urged  that  it  should  be  invested  with  some 
administrative  power,  and  that  the  Director  should  form  a  part  of 
the  Revenue  Administration.  The  giving  to  the  Agricultural 
Department  of  a  share  in  the  administration  of  Government 
advances  {taccavi}  for  well  digging  is  again  advocated.  The 
necessity  that  Directors  of  Agriculture  should  tour  in  their 
districts  is  insisted  upon,  and  is  made  applicable  in  a  special 
way  to  the  Secretary  of  the  Imperial  Department  of  Agriculture. 
The  useful  purposes  which  occasional  Conferences  on  agriculturat 
questions  can  serve  are  also  exemplified.  The  classification  of  the 
work  of  Agricultural  Departments  is  then  referred  to,  and  the 
main  heads  are  briefly  noted.  Among  them  the  importance  of 
"  analysis  of  districts  '^  and  the  desirability  of  makmg  a  digest 
of  the  Land  Records  are. put  forward.  Agricaltural  Shows  a»e 
treated  at  some  length,  and  suggestions  are  made  for  their  improve- 
ment, as  also  for  t&  better  conduct  of  trials  of  implements. 

In  conelusion,  the  future  policy  of  Agricultural  Departments  is 
discussed,  anft  the  two  great  needs— a  competent  organization, 
and  the  expenditure  of  more  mo^ney  upon  agricultural  improve- 
ment— are  put  prominently  forward.  Lastly,  uniformity  af 
purpose  and  -  continuity  of  policy  in  the  work  of  Imperial  and 
Provincial  Agricultural  Departments  are  strongly  urged» 

I  recommend  (1)  the  giving  of  more  weight  to  natural  science eeoommend4.- 
in  the  open  competitive  and  final  examinations  for  the  Civil 
Service;  (2)  the  drafting  of  a  certain  proportion  of  junior 
Civilians  into  the  Department  of  Land  Records  and  Agriculture 
on  their  arrival  in  India ;  (3)  the  selection  of  Agricultural  Direc- 
tors from  those  who  have  distinguished  themselves  in  natural 
science,  and  subsequently  by  their  agricultural  knowledge; 
(4)  the  giving  of  some  administrative  powers  to  Agricultural 
Directors,  and,  especially,  that  a  share  of  the  administration  of 
Government  advances  (taceavi}  be  entrusted  to  Agriculturd 
Departments ;  (5)  the  granting  of  more  money  to  be  expended 
by  Agricultural  Departments  in  the  work  of  agricultural 
improvement. 


XXV 


OUTLINES  OP  CHAPTERS. 


(Jr.£>— The  references  are  to  Paragraphs  of  the  Beport.) 


CHAPTER  I. 

HISTOBICAL  INTRODUCTION. 


Early  history  of  Agricultural  Departments,    1.  2 Famine  Commission's  recom- 
mendations,  3— Qovernment  of  India's  action  in  carrying  out  Famine  Com- 

-mission's  recommendations,  4 Land    Record   system,    4 application   for 

Agricultural  Chemist,  b — 7 sanction  given  by  Secretary  of  State  to    enquiry 

by  expert,  8 my  selection  by    Sir  James  Caird,  and   delegation   to  India, 

8 purposes  of  my  mission  and  method  of   enquiry,    9 my  tours,  10 

— ezpresBion  of  obligations,  11. 

pages,  1—9 

.11' ;s., 


T 

CHAPTER  II. 


PEELIMINABY    BEMARKS    ON    THE     POSSIBILITY     OP    IMPROVING 
INDIAN    AQBICULTUAE. 

Danger   of    making  5' general",  remarks  on  India"  Agriculture,  13 erroneous 

opinions .  entertained    in   regard  ta    Indian    Agriculture,     14 opinions  of 

Famine    Commission  and  Government    of  India,  15 my  opinions,  17 

differences  of   agricultural    conditions   and    practice   throughout    India    the 

ground  ,  for    possible  improvemeu]t  in    agriculture,    17 ^^classification  and 

illustration  of  difEerences,   18-7-20— -the   agencies  for  effecting   improve- 
ment, 18- 

CONCLUSIONS     ....        21. 

BBCOMMENDATIONS.         .         .        22.  pages,  10— 19 


CHAPTER  III. 

CULTIVATING  CLASSES, 

Castes  and  races,  the  diversities  in  their  agricultural  practices,  24-'— the  breaking 
down  of  caste  prejudices  would  be  followed  by  improvement  in  agriculture,  26 
>— int'.ications  that  prejudice  is  breaking  down,  27^— progress  of  improve- 
ment, 28— influence  of  education,  28. 

CONCLUSIONS     ....        30. 

BECOMMENDATIONS  .         .         .        31.  pages,  20^24 


xxvi  Outlinei  of  Ciaptert. 


CHAPTER  IV. 

CLIMATE. 

Effects  produced  by  climate  on  erop-Beasons,  83 great  variatioDB  of  i'ainfBlI,'34 

relation  of  rainfall  to  faliiine,   34— illnMrationB  of  effects  produced  by 

climate  on  agricultural  practice,  SS-'-'^effect^  of  cKnOate  oh  onttle  and 
people,  36 mitigation  of  the  severitiee  of  climate,  37 beneficial  in- 
fluence of  trees,  38— work  of  Forest  Department  in  this  connection,  39 

remedial  measures  to  be  undertaken  by  Government,  41^— duty  of  AgricuU 
tural  Departments  to  make  enqOtry,  41. 

CONCLUSIONS     .         ...        42. 

BEC0MHENDATI0N3  .         .         .        43.  pages,  26- 8S 


CHAPTER  V. 

SOIL. 

Absence  of  scientifie  stndy  of  soils  of  India,  44 the  use  of  chemical  analysis,  44 

main  types  of  soils,  45 local  classification  of  soils,  46 is  the  soil  of 

India  becoming  exhausted  P  49 — •'instanceain  support  of  exhaustion  going 

on,  50 soil  must  be  betffiifiing  grSdually  p6orer,  51 the  problem  of  the 

future,  51 wheat-yield  of  India  and  other  conntries,   52— —explanation 

of  decline    ot    UtWl^   tt(5«  bsing    iJpareB't,    53^'^ffc«port*flce  d  ihsmme 

supply,  53 water  in  rchtibtil  to  soils,  55-"r^fierea8e  of  water  supply,  56 

harm  occasioned  by  over-irrigation,  57 organic  matter   [humus)  and 

nitrogen  in  soils,  58— — origin  and  functions  of  humnt,  58 functions  of 

fliirogeifl,  68-—— nitrogen  ia  raiilfa^I  6t  India*,'  QB- — ffiStiO*  of  nftriSgeW 
it'Ufia  thff  stmospherte,  (tQ-— -'U^minoSiie  iS  iHAiii,  QO^- ■^\>\tiek  cotton- 
S6il,  61— ^saaa  and  cliiiy,e2-'-^Hm6  iHat^af),  6'3^— iron-,- iilutefas  and 
magnesia,  64-^ — laterite"  so*I S,  64-^— 'pBtos^Mo^Je  a'Std,  65-^-ip0ta9li',  66 
— — nitTe,    66— ^sodi,  67— ^r^*    stn*  ii^r^    67-'*'"^«eea    ot   OhBfiaical 

enquiry,   67 — — •imprbveortnfr  of  soil  by  ineieasB'  of  mainiire  sup^ly^  68 

reclamation  of    ravine   land,    70 reclamation   of  lake   land  ftWd-  "  iHoh " 

land,  71 reclsmation  of  land  infested  with  weeds,   72 reclamation  of 

salty  land  (n«ar),  73 the    origJBfof  rei,  74 the  j-eft  enqoiry,   74— — 

experiments  on  the  reclamation  of  usar,  75.  76— —the  need  of  an  agricul- 
tural chemist,  78. 

CONCLUSIONS     ....        79. 
BKCOMMENDATIONS  .        .        .        80. 

pages  34—63 


CtfAPTfiR  VI. 


WATEE. 

Blmion-  of  India  in  reference  to  irrigation  requirements,   81'  "  '""  protected  _'*  and' 
«'  precarious  "  tracts,  83  —  summary  of  main  types  of  water  Bupply,  83^ — 

dependence  of  irrigation    Bjstems   on   physical  featares  of  country,  84 

great  work  done  by  GoYernment  and  Irrigation  Departments,  85— — perennial 
onqala,  86 beneficial  effects  of  canals,  86 their  primary  use,  86 


OutUnei  of  Chaptert.  xxvii 

objecUons   urged  agunst  oanalB,  87 oanals  taken  where  not  required,  88 

— — constraetion  of  reservoiia  from  canals,  89 interference  of  canals  with 

drunage  of  country,   90— canals  canae  ill-health,   90         the  problem   of 

canal  irrigation,  90 Buhsoil  drainage,  90 spread  of  reh  due  to   canals, 

91 inundation  canals,   92 river-channels,   93— ^"Tank^"   94 

rice  cultivation  by  "  tank  "   irrigation,    94 shallow   tanks  or  ponds,  96 

wells,  96 ezcelleuce  of  "  garden  "  cultivation,   96 cultivation  by 

well  and  canal   compared,   97 loss  by  percolation  in  watercourses,  97 

waste  of  water  in"  flow  "  irrigation,  97 **  OTer-cropping "  consequent  on 

canal  irrigation,  98— analtses   of  canal   and  well  waters,   99  ■^— need  of 

chemical  study     of  subject,  99 embanking    of    land,  100 need   of 

extended  irrigation,  101 Inter-dep^ndence  of  water  and  manure,  102 

agency  for  carrying  out  improvements  in  water  supply,  103         the  oonstruc- 

tion  of  wells  by   Government,  104 management  of    tanka  by   the   people, 

105 repair  of  tanks,    106 system,  of  taeeati  advances,  107 'ta 

variable  administration,  l07— ^abjections  of  the  cultivators,  107— —scope 

for   extended  application  of   taeeavi  system,  108 successful  >vorking  of 

system,  108.  UO irofrovement   in  its  administration^  lU.  112, 113^— 

Agricultural  Depaxtments  in  relation  to  taeeavi  sitvances,  113. 

COJrCLOSlONS    -    -    -    -    U4 

EECOMMKNDATIONS   -    -    115  pages  64— 93 


CHAPTER  VII. 

MANURE. 


Absence  of  application    of   scientific  knowledge   to  practical  agriculture  in  India, 
H^g^— -importance  of  manure,  117-^— inter-dependence  of  water  and  manure, 

118 Indian  cultivator  not   ignorant  of   value   of  manure,   119 caitle- 

manure,    121 analyses   of    cattle-manure   and    comparison    with  English 

farmyard   manure,     121 -analysis  of  ashes  of  cattle-manure,  121 loss 

incurred  by   burning  catble-manare,  121 cultivators  do   not  burn   manure 

unless   obliged   to,  122-    123 the  connection   between  the  firewood   and 

manure  supplies.  124 use  of  ashes  of  cattle-manure,  125' sheep-folding, 

12,6 oilrseed   refusaas    manure,   12.7 influence  of  export  of  oil-seeds, 

T^^- indigo  refuse  as  manure  128 green^nanuriug,   1^ twigs'  and 

leaves   as-  manure,  130 the  raS  seedrhed  system,  131 silt  as  manu  re, 

132 s(£l-mizing,  132- nitre  (  srftpetre  ),  133 wood  ashes,  13f3 

lime,  1S4 raw    phosphstic-  materials,  135 fish  manure,   13S the 

export  of  bones,  186^ use-  of-  bones  as  manure,  137 artificial  manures, 

'ia8 adulteration  of  manuresj^  139 — importance  of  utilisation  of  night- 

BoH,  141 town  sanitation,  139  — ^-night-soil  sometimes  utilised,  143 

village    sanitation,  144 general   neglect  of  use  of   uight-soiT,    145 

imperfect  conservation  of oelitle-maunre,  Me".  148 analysis  ofurine-,  146 

—^analysis  of  leaves  used  for  litter,  148 objwsiionB  ta>  use  of  litter,  147 

-^Talue  of  leaves  for  Utter,  14fl" iiardship  of  sanitary  rulias   on  agricnl- 

tnriste,  152 wider  distribution  of  manure  supply,   153. 

CONCtUMSms    -    -    -    .    154 

BECOMMENDATIONS    -    -    155  pages  98— 184 


xxviii  Outlines  of  Chapten, 


CHAPTER  VIII. 

WOOD. 

Early  policy  of  ForestAdministratiOD,  157 neoeasityfor  change  of  policy,  158 

agricultaral  requirements,  159— —the  importance  of   replacing  dung  by 

wood  for  fuel,   IflO-; advantages  of  tree-growing,   162 Sir   D.   Brandia' 

work,  163 Famine  Commission's  recommendations,  163 action  taken 

by  the  Governments  of  India,  the  North- West  Provinces,  and  Madras,  163 

timber  producing  forests,  164 forest  fires,  184 restriction  of  grazing, 

164 "  Protected  Forests,  "  166 ''  Eeserved  Forests  "  near  cultivation, 

167 diflSculties  in  extending  work  of  Forest  Departm ent ,  168 -forests 

for  supply  of  rah  material]  169 pollarding  of  trees,  169— the  provision 

for  existing  rights  in  forests,  170 system  of  ''  annual  licenses  "  for  agri- 
cultural purposes,  172 — Forest  Department  undermanned,  173 difficulties 

of  Forest  Tepartment,,  174. 175 canal  plantations,  etc.,  177 Arboricul- 
ture, 178- — necessity  for  creating  more  "  reserves,"  179 scarcity  of  fire- 
wood Instanced,  179 the  creation  of  "  Fuel  and  Fodder  Beserves,"  180 

The     Ajraere-Merwara  forests,   181 experiments  in  creating   "  Fuel     and 

Fodder  Reserves,  "  181 the  obtaining  of   land  for   creation  of   Beserves  " 

184— -187 the  "village  waste,"  188 "Tillage  forests,"  189 Land 

Acquisition  Act,  191 estimate  of  cost  of  purchase  of  land,  198 practical 

details  in  working  of  '■  Fuel  and  Fodder  Keseives,"  194 enclosure,  194 

control  of  "reserves,"  194 financial  prospects,  195— — utilisation  of  part  of 

Forest  Revenue  in  development  of  "reserves,"  196. 

CONCLUSIONS    -    -    -     -    197. 

KEOOMMENDATIONS.  -    -    198.  pages  135— le? 


CHAPTER  IX. 

GRASS. 

Grazing  areas  in   forests,   19g.   200"^ provision  of  grazing,   desirable  but   not 

absolutely  necessary,   201.    202 restriction   of  grazing,  ^  03 — 207- — 

grazing  by  sheep  and    goats,    206 cutting  and    utilisation  of   grass  from 

"reserves,"  208 the  "  village  waste,"  209— ^grazing  in  canal  plantations, 

210 graes^gro  wing  by  cultivators,  211.213 Grass    Farms    etai  rukhg, 

214 the  "  grass-cutter  "  system,215 — —benefits  of  Grass  Farms,  etc.,  216. 

217 cost  of  hay-making  in  India,  218—220 pressing  and  baling  ofhay, 

221 use  of  machinery  on  Grass  Farms,  223 silage  at  Grass  Farms,  etc., 

224 — 227 the  cost  of    making  silage,  224— suggestions   for  improve. 

ment  in  makingsilage,  229 the  f  utare  of  silage  in  India,   230 — suggested 

improTements  in  management  of  Grass  Farms,  231. 

CONCLUSIONS    -    -    -    -    232. 

BECOMM£NOATIONS  -    ~    233.  pages  168— 189 


Outlines  of  Chapters.  xxix 

CHAPTER  X. 

rODDER-OROPS  AND  HEDGES. 

Fodder-crops  not  essential,  234 but  necessary  for    improvement  of  cattle,  235 

-^—principal  crops  nsed  as  fodder-crops,  236: utilisation  of  prickl;  pear, 

236 extended  use  of  fodder-crops  desirable,  237 — —trees  for  fodder   nse, 

238— — comparative  valaes  of  Indian   foddecs,  239 — —•need  of  agricultural 

cbemist,  239 advantages  of  hedges,  240— -materials  used  for  fencing, 

241-^ — hedges  as  fodder  material,  242. 

CONCIiCrSIONS        -        -      '  .        -    243. 

RECOMMENDATIONS    -        -        -    244.  pages  190— 196 


CHAPTER  XI. 

LIVE  STOCK  AND  DAIRTINa. 

Improvement  of  cattle  only  possible  witbin  limits,  246 food  of  cattle,  247 

excellent  cattle  in  parts,  248 — ^breeding   and    selection  generally  neglected, 

249 — ^^-the  Brahmani   bull,    250 distribution   of  stud  bulls  to  villages, 

251 selection  of  native  cattle,   252 need   for  Cattle-breeding  Farms, 

253—^ — Hissar  Cattle  Farms,  264 Bbadgaon  Farm,  255 location   of 

stud   bnlls   st    Government  Farms     and  Court  of  Wards'  Estates,  257 

improvement  in  management  of  cattle-breeding  Farms,  258 plough  cattle, 

~    '~~'25S- bofEaloea,   260 -taccavi  advances   for  cattle,  261 yield  and 

quality  of  milk  from  Indian  dairy  cattle,   262— improvensent  of    milking 

cattle,  263 dairy  farming,  264— — Mr.    Bowman's  visit  ^nd  experience, 

264 need   of    agricnltural   chemist,  264-^-^dairyiDg>;in  Bombay  and 

Poona,  265 -the  future    of   dairying  in    India,    266-^nnBatiBfaotory 

condition    of   milk    supply,'  267-i — Dairy  Farms,  268'^— :Horse-breeding 

operations, '269 sheep  and  .  goats,   270 cattle   disease,   271- bae- 

teriologioal  laboratories,  272. 

CONCLUSIONS        ....    274. 

RECOMMENDATIONS     -        -        .    275.  pages  197-215 


CHAPTER  XII. 

IMPLEMENTS. 


Not  much  scope  for  improvement,  276  —  native  requirements  must   be   studied, 

276 ploughs,  277 objections  to  iron  ploughs,  277.— — deejo  ploughing, 

278 trials  of  {iloughs,  279 — -"  improved  "ploughs  may  sometiioes  be 

used  profitably,  281 ^steam  ploughs,.  281 seed-drills,  reapers,  threshing 

machines,  etc.,  282- comparison    of   Steam   and   cattle  T)Owen,    283 

■  ii^enuity  of    native  implements,   284— —implements    at   Cawnpore   Farm, 

286 the  Cawnpore   pnmp,  286 sugar-mills,   287— — circamstaiices 

affecting  outturn   of  sugar,    288— ^Beheea    sugar-mill,  288.     289 

evaporating-pans  for -sugar-boiling,    291 sugar  "  turbine,"  292  —  oil- 

m'iir,   293 trials  of  implements  at  Experimental  Farms,  295 aesocia- 

tion'of  scientific  men  in  agricultural  enquiries,  296. 

CONCLUSIONS     .         .         •         •    297. 

liECOMMENDATlONS  .         •    298.  pages  216— 230 


XXX  Outlines  of  Chaptert. 

CHAPTER  XIII. 
CBOPS  AND  CULTIVATION. 

General  excellence  of  caltWation,  300^— changes  prodneed   by  export,  801— 

increase  of  wheat  area,  301 fallowing,   303 "  mixed  crops,"  304^— 

rotation,  305— 307 selection  and   change   of  seed   neglected,   308 

grain   merchants,     309 deterioration    of  cotton,  309 distribution  of 

seed   from   Government    Farms,  310— iocoawi  advances  for  seed  purchase, 

810  -'  introduction  of  new  varieties,  311 introduction  of  new  crops,  312 

diseases  of  crops  and  insect  attacks,  314 out-turn  of  crops,   315 

improvement  in  rice  cultivation,  317 improvement   in  sugar-cane  cultiva- 
tion, 318 improvement  in  cultivation  of  potato,  318 —transference  of 

method,  320, 

CONCLUSIONS        ....    321. 

BECOMMENDATIONS     .        .         .    322.  pages  231— 846 


CHAPTER  XIV. 

AGRICULTURAL  INDUSTRIES  AND  EXPORTS. 

Sogar,  324— 337— ^yields  from  different  varieties  of  cane,  326 infinence  of 

mannrei  3?7 time  of  catting,  328 "  ratoon"  canes,  329 pressing 

of  canes',  830 boiling  of  juice,  331 need  of    cleanlinebs,   332 

refining,  333— ^ugar  factories,  334— exports  and  imports  of  sugar,  335 
extended  cultivation  possible,  336 need  of  chemist,  337. 

Cotton,  338 — 342 mixing  of  cotton,   338— — improvement  of  cotton,  339— 

341 export  of  cotton,  342. 

Indigo,  343— 356-— cultivation,  344— — continnons  cropping,  345—— 
mannring,  345 channge  of  cropping,  346 insect  pest;^  346 selec- 
tion and  change  of  seed,  347  — ' — unsolved  qnostions  in  indigo  cultivation, 
348 BnsolvBd  questions  in  Indigo  manufacture,  349  -353- the  prac- 
tical  and   chemical   views  compared,    354 nnsatisfactor;    conditions  of 

indigo  cultivation,  356. 

Tea,  857 — 361 unsettled  points  in   cultivation,  358 unsettled   points  in 

manufaetare,  369 insect  ravages,  360 chemical  enquiry  into  cultiva- 
tion and  manufacture,  361. 

Coffee,  362 — 365 ^problems  in  euUivatien,  363 importance  of  shade,  363 

tillage,     363 "renovation    pits,"   363 soil    analysis,    363-— 

application   of  manures,  363 — ^-diseases  and  injuries  of  cofCee  plant,  364. 

Cardamoms,  366. 

Tobacco,  367 — 372 cultivation,  3 67 manuring,  368 nativemethod  of 

curing,  369 prospects  of  indnatry,  371 tobacco  parasite,  372. 

Flax  and  Jute,  373—374. 

Silk,  376^ — pebrine,  375. 

Grain-cleaning,  376—387 Indian  wheat "  dirty,"  378 the  basis  of    sale, 

377 twlulteration  of  wheat,   378 — —attempts   to  secure  purity  of  wheat, 

379—381 my  own,  enquiries,   382 analyses  of  wheat  samples,  383, 

384 the  elevatoB  system,  388 the  remedy  for  "  dirty  "wheat, 387. 

Linseed,  388,  389 analyses  of  samples  of  linseed,  388  -  methods  of  pur- 
chase and  export,  389. 

CONCLUSIONS         ....    390. 

RECOMMENDATIONS      .         .         .    391.  pages  247—287 


OHtlinei  of  Chapters.  xxxi 

CHAPTER  XV. 

EC0N0MICAI4  AND  POLITICAI*  CONDITIONS. 

Smallness  of  holdingSi  394— smallness  of  capital,  3Q4— — syitems  of  lancl 
tennre,  395'^^^ tpdebte^qesB  of  cnltivating  classes,  390- — remsdies  for  in- 
dehtedpess,  397— ^want  gf  enterprise  among  cultiv»cors,  398  — export  of 
^rain,  339. 

OOMCLUSlOSrS 400.  pages,  288-296 


CHAPTER  XVI. 

PRACTICAL  AGRICULTURAL  ENQUIRY. 

The  necessity  of  enquiry,  404— "agpioultnral  analysis"   in  the  past,  405—^ 

the  field  for  enquiry,  406 need  of  an  expert  agency,  407 ^the  present 

agency,    408 the   Director   of   the   Department    o{   Land  Kecords    and 

Agriculture,     408— —agricultural    experts,     409 should     experts     be 

Europeans  or  Natives  P  4l0-^— resolutions  of  Simla  Conference,  411. 

CONCLUSIONS 412. 

RECOMMENDATIONS         .         .         .    413.  pages  296-311 


CHAPTER  XVII. 

SCIEUXIE'IC  A©RICULTUBAL  ENQTJIRT. 

The  connection  of  science  with   practice,   414  — ^relation  of  cheniiBtry  ts   9gri- 

CBltare,  417 ^opinions  on  dedrability  of  having  an.  Agricultural.  Chemist^ 

418 scope  for  work  of  agricultural  chemist,  419 association  of  chemist 

with  experimental  enquiry,  420 need  of  continuity  in  experiment,  421 

need  of  a  *'  referee  "  or  "scientific  adviser,"  422 the.  teaching   of    agri- 
cultural chemistry,  423 -^preparation  of  text-books,  423 summary  of 

duties  of  "scientific  adviser,"  424 qujiHScations  needed,  425 con- 
ditions for   success,   426 — 428 laboratory,   429 assistant    chemist, 

429,   430 location   of  laboratory,   431 duties   of    chemical   ofiicers, 

432'— salaries    of  officers,   433 association    of  other  scientific  men   in 

agricultural  enquiry,  435 the  position  of  scientific  men  in  India,  436  — 

Chemical  Examiners,  436— Municipal  Chemists,  436— ^Central  Training 
Institution,  436. 

CONCLUSIONS 437. 

RECOMMENDATIONS         .         .         .    438.  pages  312—885 


xxxii  Outlines  of  Chapters 


CHAPTER  XVIII. 

EXPERIMENTAL  FARMS. 

The  DecegBity  for  Esperimental  Farms,  439 past  work  of  Experimental  Farms 

in  India,  440 the  expenditure  oa   Farms,  441 "  Model  Farms,  "  442 

conditions  requisite  for  establishment  of  Experimental  Farm,  443 — 449 

—  the  plan  of  experiment,  450 — 466 recording  of  details,  467 state- 
ment of  results,  468 examination  of  resnlts,  469—  publication  of  results, 

470 financial  results  not  criterion  of  success,  472 the  kind  of  experi- 
ments to  be  tried  at  Farms,  473 Farms  as  seed-distributing  and  cattle- 
breeding  centres,  474 Demonstration  Farms,  476 private  farms,  476 

Cawnpore  Farm,  478 Saharanpur   and  Lucknow  Gardens,  479 

Na»pnr   Farm,  480 Bhsdgaon  Farm,    482 Poena  Farm,   483 

Kadiad  Farm,  484 Baroda   Farms,   485 Oanesb    Ehind  Fruit   Farm, 

486 Saidapet   Far^n,   488 Madura    Farm,  489 Dumraon  Farm, 

492 Seebpore  Farm,  493. 

CONCLUSIONS 496. 

KECOMMENDATIONS  .         .        .         .    497.  pages  336— 378 


CHAPTER  XIX. 

AGRICULTURAL  EDUCATION. 

Influence  of  General  Education,  498 the  past  tendency  of  education,  601 

the  remedy  for  defects  of  the  past,  502 the  direction  which  Agricultural 

Education  should  tnke,  503 special  Auricultural  Colleges  not  required,  505 

-^—teaching  of  agriculture  beneficial,  506 recognition  of  agriculture  by 

Universities,  507 need  of  practical  as  well  as  theoretical  instruction,  508 

Agricultural  Classes,  509 High  Schools^  610 Middle  Schools,  511 

Primary  Schools,  512^^Normal  Schools  for  teachers,  513 need  of 

agricultural  text-books,  514 — ^teaching  of   agricultural  chemistry,  516— 
inducements  to  be  given   to  study  of  agriculture,  518  —  Poona  College  of 

Science,  520 Baroda  College,  521^^ Agricultural  Classes  at  Belgaum  and 

Nadiad,  522 Saidapet  College,  523 Nagpur  Agricultural   Class,   524 

Lahore  Veterinary  College,  525^ Forest  School,  Dehra,  626. 

CONCLUSIONS 527. 

BKCOMMENDATIOKS  ....    538.  pages  379— 397 


CHAPTER  XX. 


AGRICULTURAL  DEPARTMENTS. 


The  training  of    innior  Civilians  in    agriculture,   530 recommendations   of 

Famine    Commissioners     and    Government   of    India,    530 necessity    of 

giving   more    weight    to  study   of    natural   'science,     531  agricultural 

chemistry    in    Civil    Service    Examinations,    532 ^employment    of  junior 


Outlines  of  Chapters,  xxxiii 

Civiliana  in  Departments  of  Land  Becorcis  and  Agricaltare,  533— the  position 
of  DirectoiB  of  Agricultaral  Departments,  534^— the  need  of  touring,  535  — 
the  Secretary  of  the  Imperial  Agricoltural  Department,  536-^—use  of  Con- 
ferences, 536 classification  of  work  of  Agricultural  Departments,  537^— 

village  records,  538 cadastral  BurTey  in  Behar,  538  —  analysis  of  districts, 

539 measures  of  protection,  640-^— Agricultural  Shows,  541 judging 

at  horse  shows,  541-^farm  prizes,  541 trials  of  implements,  541—— 

organisation  of  Agricultural  Departments  in   different  Provinces,   543 the 

future  policy  of  Agricultural  Departments,  644 the  provision  of  "  Fuel  and 

Fodder  Beserves,"  544 'the  administration   of  advances  {facoavi  system), 

544— the  requirements  of  Agricultaral  Departments,  544— necessity  of 
uniformity  and  continuity  of  policy,  644. 

CONCLUSIONS 545. 

BECOMMENDATIONS  ....     546,  pages  398—412 


PA&H 

Appendix  A,  Analyses  of  Wheat  Soils  from  Sirsa  (Punjab)      .         .         .    415 

B.  Analyses  of  Coffee  Soils  from  Munjerabad  (Mysore)    .         .    416 

C.  Analyses  of  Well  and  Canal  Wa  ters  from  Cawnpore     .         .     417 

D.  Analyses  of  Indian  Cattle-dung         .         . 

E.  Analyses  of  Ashes  of  Indian  Cattleidung     . 

F.  Analyses  of  Drainings  from  Manure  heaps 
6.  Analyses  of  Urine  of  Indian  Bullocks 
H.  Analyses  of  Leaves  and  Twigs  used  for  Litter 
J.  Analyses  of  Oil -cake  refuse  used  as  Manure 
K.  Analyses  of  Indian  Feeding-stuffs  for  Cattle 
L  Analyses  of  Indian  Bone-meals  . 

M.  Analyses  of  Materials  used  to  Adulterate  Indian  Bone-meal  .    422 

N.  Mechanical  Analyses  of  Saoiples  of  Indian  Wheat         •         •    423 

0.  Mechanical  Analyses  of  Samples  of  Linseed         .        .         .    424 

My  Toueb 427 


413 
418 
419 
419 
420 
420 
421 
422 


REPORT  ON  THE  IMPROVEMENT  OF  INDIAN 
AGRICULTURE. 


CHAPTEE     I. 

CHAPTER  I.  ^ 

HISTORICAL  INTRODUCTION.  raT™0Du" 

TION. 

The   improvement    of   Indian  Agriculture  is  a  subject  which 
in  recent  years  has  frequently  been    brought  prominently  before  AgrieuUur°7  "' 
the  notice  of  the  Government  of   India  and   the  Home    Govern-  "<'P'"*'»™"> 
meiit.     It   was   in    1866,   on  the  conclusion  of  the  work  of  the 
Bengal    and  Orissa   Famine     Commission,    that    the     policy  of 
having  a   special    Department   to  watch     over   the    interests    of 
agriculture  was  first  mooted.     Lord   Lawrence,  however,  thought 
the  step  premature.     In  1870    Lord   Mayo  again   took   up  the  ^"^g^fl-'j,'' 
matter,  chiefly  in  relation    to   the  improvement  of   the   supply 
of    cotton   from    India,    and    in     1871    the  first     Agricultural  PitBt 
Department  was  created.      In  Lord    Mayo's    opinion  the  work  Dlpatlme'rt 
of    the    new    Department    was,     "to  take    cognisance    of    all  iwi- 
matters    affecting  the  practical    improvement  and     development 
of    the    agricultural    resources    of    the     country."      Sir    Richard 
Temple    further    pointed '  out   that    the    success   of   a   Central 
Department   depended    on  the    support  given   to  it   by   similar 
Provincial  Departments,   the    existence    of   which,   under  Local 
Governments,   was   implied.      The  only  Provincial  Government,  sir  John 
however,    which     rendered     any     assistance    was    that    of     the  ?toy'io°f„f''* 
North- West   Provinces,  where,  in  1875,  under   Sir  John  Strachey,  Department  of 
then   the    Lieutenant-Governor,    the  appointment  of  a   Director  Ttlxiacea,  iszs. 
of  Agriculture   and   Commerce,   to  be  at  the   head  of  a  Depart- 
ment    for    collecting    and     arranging     statistics    of   trade  and 
agricnlture,    was  sanctioned   for  a  period  of  five  years.     Sir  John 
Strachey   also    advocated   the    utilisation   of  Court    of    Wards' 
Estates  for  purposes     of    investigation,    and    the     employment 
of  them  as   "Model  Farms,"    and    for    finding    oat    the  real 
condition  of  the  cultivating  classes. 

2.  As     regards    the     Central     Department,     "though"   (to  Agricultural 
quote  the  words  of  the   Government    of  India's   Resolution   of    ''""  "*'"■ 
December     1881)     "under      Lord      Mayo's     administration    a 
"  Department    of   Revenue,     Agriculture,     and     Commerce    was 

"  created the  actual  form   departed  widely  from 

"  Lord  Mayo's  conception  of  its  proper  condition.  Burdened 
"  with  multiform  duties  the  new  Department  had  neither  the '^''«  ""'"•• 
"  leisure  nor  the  power  to  take  up  either  directly  or  eflScientlv 
'*the  many  problems  which  affect  the  agricnlture  and  rural 
"economy  of  the  Empire."  On  its  creation  the  new  Depart- 
ment had  banded  over  to  it  a  number  of  miscellaneous  subjects 
with  which  the  three  great  divisions  of  the  Administration^ 
y    24266  A 
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the  Financial,  Judicial,  and  Political,  did  not  care  to  deal. 
So  it  came  about  that,  with  do  definite  programme  of  is 
own,  and  amid  the  varied  subjects  transferred  to  it,  he  new 
Department  lost  sight  of  Agricultural  Reform-  It  was  not 
Lord  Mayo's  intention  that  this  should  be  so;  but  it  was 
mainly  from  lack  of  piovincial  co-operatiou  that  his  efforts  were 
DopirtaTent!  rendered  futile,  and  in  1878  the  Department  was  reabsorbed 
1878.  in  the    Home    Department.     The    Secretary    of    State,    never- 

theless, expressed   in  a  despatch  the   hope  that   this   step   would 
not  interfere  with  Agricultural  Improvement. 
Famine  Com-         3.  In  1880  the   Famine   Commissioners   in  their   Report  gave 
mendSio™""'  ^^ry  stroDg  recommendations  as  to   the  necessity   of  establishing 

1880.  Agricultural  Departments  under  a  Director  in  each  Province. 
The  duties  were  classed  under  three  heads : — 

(1)  Agricultural     Enquiry — the      collection   of    agricultural 

information   to     keep     the    authorities     informed   of 
the  approach  of  famine. 

(2)  Agricultural  Improvement— with  a  view  to  the  prevention 

of  famine  in  future. 

(3)  Famine     Belief — to   take  charge  of    operations   in   the 

cam-pdiiga.  against  actual  famine. 

immfiai  '^^^   Secretary  of   State  himself   added  to   the    pressure  brought 

Depjirtment  of   to    bear   by   the  Famine    Commissioners   on    the    Government  of 
reoonetituted,     India,     aud,     36    the     outcome,     an    Imperial     Department    of 

1881.  Agriculture  was  formed  in  1881  by  again  separating  the 
Bevenue  and  Agricultural  Department  from  the  Home 
Department.  The  several  Local  Grovernments  agreed  to  tbis^ 
and,   accordingly,    action  was   taken,    and    measures    were    com- 

Pfovinoiai         mcnccd  in    1882  for   the   formation    of    Provincial     Departments 
DepBitmeote.     of  Agriculture. 

>  >i    ..1.™  4.  It    was,   perhaps,   on  the  first   of   the   three    heads    named 

by  Goveniment  above  that  the  J^  ami  DO  Commissioners  laid  most  stress,  and 
cari^ing'oiit  the  Government  of  India,  in  accepting  the  obligations  laid 
tioSfS^Ffmino  ''P°"  them,  Went  still  farther,  and,  seeing  that  no  special 
commiBBion.  Department  could  take  (as  the  Famine  Commission  bad 
contemplated)  the  administration  of  famine  relief  out  of  the 
hands  of  local  officials,  turned  primarily  to  the  organisation 
of  the  Land  Record  system  and  the  simplification  of  settle- 
ment operations.  Improvements  were  made  in  the  village 
establishments  which  had  been  created  under  the  Land- 
Record  system  for  compiling  annually  and  collating  the 
agricultural  facts  and  statistics  of  every  village  in  each 
Province;  the  Provincial  Departments  were  made  Depart- 
ments of  Land  Records  and  Agriculture,  and  to  them 
the  maintenance  of  the  above  organisation  was  entrusted ; 
also  on  them  was  put  the  doty  of  examining  the  Land  Records 
and  Village  Maps,  and  from  these  and  by  means  of  local 
enquiry  there  was  to  be  made  an  "agricultural  analysis," 
which  should  indicate,  not  only  the  circumstances  and  con- 
ditions of  each  tract,  but  also  the  requirements  of  each, 
whether  for  protection  against  famine,  or  for  the  improvement 
of  the  agricultural  svstem. 
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In  the   words   of  the  Govei'nmeut  of   India's  Resolution  of  p°'?','"°»"*»'. 
1881,  "  tbe  Famine  Commissioners  have  with  great  distinctness  tiou,  December 
•'  intimated   that,    apart   from   any    special    organisation    which  '*°^" 
"  may   be  required   to  meet  the    exigencies  of    famine,   or  to 
**  enter    into    any     new    field    of    agricultural     experiments,   a 
"  permanent    agency    should    be    closely    associated    with    the 
f  existing^   authorities    in    each    Province    for   the     systematic 
"  pToseeution     of     agricultural    enquiry.       The    importance    of 
"  this  view,   which    directs     attention   to   those    duties   of    the 
"  Agricultural    Department     which   must    precede   any    attempt 
'-'at      agricultural    improvement,    has     hitherto     been     far     too 
"  greatly     overlooked."       The    Resolution    further    quotes    tbe 
Words     of    the     Famine    Commissioners,     "  the    success    of    an 
"  Agricultural     Department      would      mainly    depend     on     the 
"  completeness     and    accuracy     with     which     agrieultural     and 
'.'economic  facts    are  collected    in    each   village^    and    compiled 
"in    eaeh  subdivision   and  district    throughout    the   country," 
^nd   it  adds,   "the   Department    would    thus    naturally    acquire 
'5  that    very   knowledge  which  it    has    hitherto    been   the  main 
'.'  efiort  of  a  Settlement  stafE   to  attain.     Without  doubt,  too,   a 
*!  permanent  Department  of   this   kind  would  iu   course   of   time 
''  become  more  competent  to  deal   with   questions  of  Settlement, 
''  deinanding,     as    they    do,     an    intimate     acquaintance     with 
"  agricultural     conditions,     than     atiy     temporary     Department 
"forced  to    gain  a     hurried     experience  at     great  cost    to   the 
"<  country  during   the  actual    process    of   assessment."      It   was 
distinctly^  on   the   understanding   that  "Land  Revenue   Oig^ni- 
''  sation  "  was  to  form  the  first  duty  of  the   new  Imperial  Depart- 
ment that  Mr.  (now  Sir  Edward)  Buck  accepted   office  iu  August 
188 1  as  its  Secretary,  in  the  belief  that  this  work,  though   not  so 
4iraotIy   agricultural    in  character,  would  lay  the  foundation  of  all 
knowledge  of  the   agricultural  condition  of   the  coutitry,  without' 
which  no  attempt  at"  Agricultural  Improvement  "  in  the  stricter 
sense  could  proceed.     Meantime  a  Famine  Code  was  drawn  up,  and  Fsmm«  Coda. 
Provincial  Departments  were  gradually  established.     Tbe   work  of 
"  Laud  Revenue  Organisation  "  was  then  proceeded   with,  and, 
when  in  June  1886  the  Secretary  of    State  asked  for  an  enquiry 
into  the  expenditure  of  the  new  Departments,  both   Imperial  and 
Provincial,  it  was   found   possible   to  prove  satisfactorily   to  the 
Finance   Commission  of    1887    that,   on  purely  financial  grounds,  |>"i">'y°'     ^ 
and  quite  apart  f torn  any  indirect  benefit  that  might  have   accrued  eioli,  issr. 
to  agriculture,  their  establishment  had  been  amply  justified,  and 
had  resulted  in  the  addition  of  a  considerable  increase  sf  revenue 
to"  the  State.     Thus  the  importance  of  the  Land  Record  system  was  V^p"^^^"",^*' 
confirmedj   but  a   time   of  financial   pressure   having  meanwhile  b  "sum ""' 
set   in,   both  tlie   Revenue   and     Agricultural    Department    and  °''''^''"''"** 
the    Finance    Department  shrank     from   giving    anything    like 
wide   effect    to     the    bolder    recommendations    of    the    Famine 
Commissioners  which  involved  expenditure   on   direct   agricultural 
improvement,   although  they   were   pressed   by   the   Secretary  of 
State  to  "  institute   measures  for   Agricultural  Research  in   Indi^. 
"and  the   prom^tioft    of    agricultural  knowledge   in   the    Civil 
'■'Service."  '  --. 
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AppitcaUon  (or  5.  On  one  point,  however,  distinct  representations  had  gone 
chomut""  home  to  the  Secretary  of  State,  viz.,  the  necessity  of  liaving  a 
scientific  ground-work  as  the  basis  of  all  attempts  at  agricultural 
improvement,  and  Chemistry  being  that  science  which  bears, 
perhaps,  most  directly  on  Agriculture,  the  Secretary  of  State 
was  asked  as  far  back  as  1882  to  sanction  the  appointment  of  an 
Agricultural  Chemist  to  ace  with  tlie  Department.  It  was  pointed 
out,  amon<>  other  things,  that  there  were  large  tracts  of  land, 
especially  in  the  North-West  Provinces,  which  were  uncultutable 
on  account  of  the  presence  ot  noxious  salts,  and  it  was  thought  that 
science  might  aid  in  reclaiming  these  lands.  There  was  also  a 
further  intention  to  utilise  the  Agricultural  Chemist  for  educational 
purposes.  The  application  has  been  repeatedly  urged,  viz.,  in  1882,^^ 
J  884,  1886,  and  again  in  1888  as  the  outcome  o£  the  Delhi 
Conference  of  that  year. 

Imperial  Depart-  6-  In  1888  the  Imperial  Department  having,  in  accordance 
tnro"re°djtn'°889  ^'^^  ^^^  Famine  CommissioneiB'  scheme  (emphasised,  as  it 
totakoapreoom.  was,  hy  the  Secretary  of  State),  established  Provincial  Departments 
Famine  commii-  of  Agriculture,  having  made  provisions,  by  means  of  the  Famine 
A«'r'ieni^rai  Code,  against  the  difficulties  of  famine,  and  having,  lastly,  by  the 
Land  Record  system,  provided  machinery  for  maintaining  agricul- 
tural statistics  for  the  administration  of  Land  Revenue  and  the 
collection  of  agricultural  information,  they  announced  their  work 
to  be  in  a  sufficiently  advanced  state  to  enable  them  to  take  up  the 
remaining  section  of  the  Famine  Commissioners'  lecommendations, 
vii.,  that  referring  to  agricultural  improvement.  In  connection 
with  this  the  appointment  of  an  Agricultural  Chemist  was  once 
more  urged.  It  was  pointed  out  most  clearly  by  the  Government 
of  India  that  the  obligation  imposed  on  them  by  the  Secretary  of 
State  to  give  effect  to  the  recommendations  of  the  Famine  Com- 
missioners in  relation  to  agricultural  improvemenc  still  rested  upon 
them,  and  that  so  long  as  they  were  not  relieved  from  this 
obligation  it  remained  in  full  force ;  further,  that  the  other 
recommendations  having  been  provided  for  and  financial  pressure 
having  become  less  severe,  they  were  now  prepared  to  turn  their 
attention  to  agricultural  improvement.  Still  later  (1889),  tha 
Home  Department,  by  their  Resolution  on  Technical  Education, 
EducatioD,  issD.  imposcd  upon  both  Agricultural  and  Educational  Departments  the 
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to  "  take    positive  measures    for  the  education 
in   the   direction   of  agriculture.''      Conse- 


Storai"     flftber  obligation 
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taraj^mpfOTe".  quently  the  Agricultural  Departments,  Imperial  and  Provincial, 
have  at  the  present  time  before  them  the  positive  duty  of  promot- 
ing both  Agricultural  Improvement  and  Agricultural  Education. 

7.  The  Delhi  Conference,  before-mentioned,  had  strongly 
represented  the  necessity  of  having  at  least  one  first-class 
Agricultural  Chemist  for  India,  and  had  urged  that  the 
employment  of  such  a  man  in  connection  with  the  expansion 
of  the  Forest  School  at  Dehra,  and  with  the  College  of 
Science  at  Poona,  would  be  desirable  for  educational  purposes, 
his  time,  when  not  engaged  in  the  actual  work  of  teachin 
being  devoted  to  agricultural  enquiry.  These  views 
endorsed  in  a  despatch  to   the   Secretary  of   State,   dated  July 
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21st,   1888.    In   reply,  the    Secretary  of   State,  after  seeking  Hepiy  ot   ^ 
tbe  opiDiODH  of  the  late  Sir  James  Caird  and   Mr.    ThiEelbon  Dyer  atl'tto^" 
(opinions,   it  may    be  said,   in  several  respects   diverfjent,    imt 'pp'"*"'"- 
agreeing    as  to   the  nndesirability   of   making  teaching  a   main 
point  in  the  duties  of  such  a  man  as  might  be  chosen),  expressed 
himself  still  unable  to  agree  to  the  recommendation  urged  on  him, 
and  asked  for  further  explanation.     This  the  Government  of  India 
gave  in  their  leply  of  Juue    1st,  1889,  pointing  out  in  detail   the 
various  classes  of  Natives  for  whom  education  in    agricultuie    was 
desirable,  and  reiterating  the  necessity  for  systematic  scientific  en> 
quiry  in  agriculture. 

8.  The  Secretary  of  State,  though  not   prepared  without  fur- sanction  given 
ther  investigation   to   accept   these  proposals,  expressed  his  will-  ^^  ™'J"'j[^  ^l,i 
ingness  to  send  out  a  competent  Agricultural  Chemist  who  should  18B9. 
make  enquiries  in  India  itself,  and  (in  the  words  of  the   despatch 

of  November  7th,  18H9)  "  advise  upon  the  best  course  to  be  adopted 
in  order  to  apply  the  teachings  of  "  Agricultural  Chemistry  to, 
and  in  order  to  effect  improvements  in,  Indian  agriculture." 
The  selection  of  an  expert  was  entrusted  to  Sir  James  Caird,  who 
himself  had  been  one  of  the  Famine  Commissioners. 

Sir  James  Caird  did  me  the  great  honour  of  mentioning  my  selection  of 
name  first,  and  in  preferring  on  behalf  of  the  India   Council  the  j.'^ieV clifa! 
request  to  the  Royal  Agricultural  Society  of  England  for  the  use 
of  my  services,  he  expressed  the  hope  that  the  Society  (of  which 
he  was  himself  one  of  the  oldest  members)  would,  in  view  of    the 
importance  and  national  character  of  the  work,  see  their    way   to 
allowing  me  to  undertake  it,  and  to  grant  me  the  necessary   leave  LeaTcofabsence 
of  absence  from  my  post  as  their  Consulting  Chemist.  rgticuitura?"^'' 

The  Society,  on  their  part,  heartily  granted  the  request   made  Ea°gfand. 
by  Sir  James  Caird,  and  my  delegation  to   India  was   ratified   by 
the  India  Council. 

Accordingly,  on  November  31st,  1889,  I  left  London  en  route 
for  Bombay,  and  arrived  in  India  on  December  10th.  DecemU?  io°h!* 

9.  The  purposes  of  my  deputation  were  thus  defined    by  the  |.^f,%5esotmT 
Secretary  of  State  :  ■"i'^'""- 

To  enquire  into  and  advise  upon — 

1st. — The    improvement   of   Indian    Agriculture  by 
scientific  means. 

gnd. — The      improvement      of    Indian     Agriculture 
generally. 

The  method  of  enquiry  I  followed  was,  first  to  acquaint  myself  Mymsthodof 
as  far  as  I  could,  by  travel,  with  the  agricultural  conditions  of  the  """"''• 
country,  as  exemplified  in  selected  tracts  of  a  typical  character ; 
to  visit  all  Experimental  Stations  and  also  the  principal  experi- 
ments conducted  in  the  past  by  Government  or  by  private  indi- 
viduals, to  inspect  educational  institutions  where  agricultural  teach- 
ing formed  a  part  of  the  curriculum  j  and  to  obtain,  by  free  discus- 
sion with  oflScials  and  practical  agriculturists,  whatever  inform- 
ation and  suggestions  I  could  as  to  the .  agricultural  needs  of  the 
country.     Taking  one  district  specially,  the   Cawnpore  district  of 
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the  Novth-West  Provincee,  I  visited  it  repeatedly,  so  as  to  follow 
Bystenaatically  in  one  locality  the  progress  of  the  various  field  crops 
at  the  different  stages  of  their  growth.  Besides  seeing  the  general 
agricnltural  crops,  1  enquired  into  the  more  special  industries  con- 
nected with  coffee,  tea,  indigo,  and  jnte  growing,  and  into  systems. 
of  Irrigation,  of  Grass  Farms,  and  of  Forest  Administration, 

10.  My  travels  were  mainly  divided  into  two  tours — the  first 
from  December  10th,  1889,  when  I  arrived,  until  May  19th,  1890, 
when  I  reached  Simla,  my  main  object  being  to  see  the  cultiva- 
tion during  the  cold  weather  ;  the  second,  from  July  14th  until 
September  12th,  which  was  occupied  in  seeing  the  agriculture  of  the 
country  during  the  rainy  season.  In  the  interval  spent  at  Simla 
between  the  toujs,  I  had  the  opportunity  of  putting  together  the 
notes  of  my  first  tour,  of  consulting  all  ofiicials  connected  with 
the  Agricultural  Department,  and  others  interested  in  agriculture, 
and  I  also  had  free  access  to  the  records  and  library  of  the  Depart- 
ment. I  further  drew  up  a  brief  summary  of  the  conclusions  I 
had  arrived  at  up  to  that  time,  and  these,  under  the  name  of 
"  Preliminary  Notes,"  were  circulated  privately,  and  were  subse- 
quently discussed  at  the  Agricultural  Conference  held  in  October 
1890  at  Simla.  On  returning  to  Simla,  after  the  conclusion  of  my 
second  tour,  1  proceeded  with  the  compilation  of  fresh  information 
and  the  arrangement  of  the  material  I  had  already  gathered  for 
the  purposes  of  my  Report.  The  assembling  of  the  Agricultural 
Conference  at  Simla,  October  6th  to  ISth,  after  Sir  Edward  Buck's 
return  from  furlough,  gave  me  the  opportunity,  of  which  I  was 
glad  to  avail  myself,  of  submitting  my  views  to  the  consideratiofl 
of  the  members  composing  the  Conference,  and  of  hearing  their 
opinions  and  noting  their  suggestions.  Leaving  Simla  in 
]N  ovember,  I  made  a  short  third  tour  before  reaching  Calcutta, 
and  finally  left  India  on  January  10th,  1891,  having  been  just 
thirteen  months  in  the  country.  Thus,  omitting  Burma  and 
Assam,  which  were  not  included  within  the  scope  of  my  enquiries, 
I  was  able  altogether  to  visit  each  of  the  different  Provinces  twieej 
with  the  exception  of  the  Punjab,  viz.,  once  in  the  cold  weather 
and  once  in  the  rains.  In  the  case  of  the  Punjab  the  season  had 
advanced  too  far  to  enable  me  to  see  the  cold- weather  crops,  except 
just  in  the  neighbourhood  of  Delhi. 

11.  The.  duty   now   devolves  upon   me    of 
my  conclusions   and   suggestions,  based  upon 
in  the  time  at  my  disposal,  to  see  of   the 
country,  what   I   have  gathered     from    the 
subject,   and,  above   all,   what   I   have  gained 
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ence  of  the  many  officials  and  others  it  has  been  my  privilege 
to  meet,  and  who  have  been  always  ready  to  assist  me  in 
every  way.  possible.  In  the  account  of  my  tours  I  shall  duly 
acknowledge  the  help  that  individuals  have  so  kindly  ren^ 
dered  me,  but  I  must  not  pass  on  without  mentioning  some 
special  obligations  I  owe. 

Among  the  first  I  must  name  the  late  Sir  James  Caird,  to 
whom  I  was  indebted  for  my  selection,  and  who  gave  me  much 
advice  derived  from  his  own  experience  in  India,  and  his  acq  uaint 
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»nce  with  its  officials  since ;  then  Sir  James  Peile,  of  the  India 
Council,  and  Sir  Charles  Bernard,  of  the  India  Office,  Sir  James 
Peile  had  charge  in  the  Council  of  the  matter  of  my  delegation, 
aiid  Sir  Charles  Bernard  made  the  arrangements  for  my  visit,  and 
assisted  me  much  by  advice  and  suggestions,  as  also,  after  my 
letutn,  in  the  issuing  of  my  Report. 

On  the  voyage  out  it  was  my  good  fortune  to  meet  Mr.  Bobert 
H,  Elliot,  of  Clifton  Park,  Eelso,  well  known  both  as  a  Scotch 
agriculturist  and  as  a  coffee  planter  in  Mysore,  and  besides  as  an 
able  writer  on  Indian  agricultural  matters.  From  him  I  learnt 
much  that  was  afterwards  invaluable  to  me. 

In  India,  I  must  specially  name  Sir  Edvrard  Buck,  Secretary 
the  Revenue  and  Agricultural  Department  of  the  Government  of 
India,  who  took  a  deep  personal  interest  in  my  mission,  and  pro- 
vided for  me  every  facility  for  making  my  investigation  a  complete 
and  independent  one.  Sir  Edward  himself  arranged  for  me  an 
extended  tour,  and  oominended  me  everywhere  to  the  officials  of 
his  Department  throughout  the  country,  so  that  I  was  able  to  see 
everything  to  the  best  advantage.  Besides  losing  no  Opportunity 
of  making  me  acquainted  with  the  work  of  the  Agricultural 
Department  in  the  past,  as  well  as  with  its  objects  and  aims  ii; 
the  future,. Sir  Edward  himself  took  me  on  my.  first  tour  to  the 
North-West  Provinces,  and  then  on  to  Berar,  Indpre,  and 
Bombay. 

Next,  I  would  express  my  indebtedness  to  the  sevei-al  gentlemen, 
mostly  Directors  of  Provincial  Depa,rtments  of  Land  Records 
and  Agriculture,  who  arranged  tours  for  me  in  their  respective 
Provinces,  and  who  themselves  personally  conducted  me  through- 
out, providing  in  every  way  for  my  comfort,  and  ensuring  that 
in  the  time  at  my  disposal  I  should  see,  not  only  as  much  as 
possible,  but  also  what  it  would  be  most  advantageous  to  see. 
To  them  my  sincere  obligations  are  due,  and  I  have  ever-fresh 
recollections  of  much  pleasant  acquaintance  with  them,  and  of  kind- 
nesses received  from  them.    These  are : — 

*  Mr.  J.  B.  Fuller  (Central  Provinces). 

*  Mr.  E.  C.  Ozanne  (Bombay). 

*  Mr.  T.  W.  Holderness  (North-West  Provinces  and  Oudfa). 

*  Mr.  M.  Finucane  (Bengal). 

*  Mr.  F.  A.  Robertson  (Punjab). 

Mr,   C.  Benson   .(Assistant   Director,    Department  of    Agri- 

oultare,  Madras).  -  ^^ 

Mir.  Muhammad  Ilusain  (Assistant  Director,    Department    of 

Agriculture,  North-West  Provinces  and  Oudh). 
Mr.  H.  C.  Hill  (Officiating  Inspector  General  of  Forests). 
Mr.  W,  B.    Wishart    (Secretary,   Upper   India  Chamber   of 

Commerce,  CawnpoVe). 

•  Direetors    of  Proaneial  Departments  of  Land  Records  aud 
Agriculture. 

f  I   have   further   to  express   ray    thanks    to  His  Excellency  the 
Viceroy    (Marquis  of    Langdowne)    for    much  personal   kindness 
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shown  to  mp,  and  interest  taken  in  my  mission,  as  evinced  in  the 
several  interviews  grncioasly  accorded  me  ;  to  Their  Excellencies 
Lords  Beay,  Harris,  and  Connemara,  whose  guest  I  have  been  at 
different  times  j  and  to  the  following  Members  of  Council  and 
Governors  of  Provinces  for  kind  suggestions  and  advice  :  Sir 
Auckland  Colvin,  Sit  James  Lyall,  Sir  Steuart  Bayley,  Sir  David 
Barbour,  Sir  Geo.  Chesney,  Sir  Charles  Elliott,  Hon.  Mr.  (now 
Sir  Philip)  Hutchins,  Messrs.  Stokes  (now  Sir  Henry  Stokes), 
Garstin,  and  Glogstoun,  of  Madras,  and  Mr.  A.  (now  Sir  Alexander) 
Mackenzie. 

There  are  many  other  officials  to  whom  my  thanks  are  similarly 
due  for  much  assistance  rendered  me  in  my  enquiries,  notably 
Colonel  Forbes,  Mr.  Harvey  James,  General  Badcock,  Mr.  W.  C. 
Benett,  Mr.  P.  Nolan,  Mr.  Justice  Jardine,  Mr.  H.  E.  M.  James, 
Colonel  Ardagh,  Mr.  t\  Henvey,  Dr.  Geo.  King,  Dr.  Geo.  Watt, 
Mr.  J.  E.  O'Conor,  Mr.  Dutbie,  Colonel  Pitcher,  Colonel  Marriott, 
Colonel  F,  Bailey,  Major  Clibborn,  Mr.  W.  J.  Wilson,  Dr. 
Theodore  Cooke,  Major  Elliott,  Major  Wingate,  and  the  late 
Mr.  S.  A.  Hill. 

Among  the  most  pleasurable  recollections  of  my  tours  will  be 
those  associated  with  the  visits  I  paid  to  agiculturists,  planters, 
and  others  to  whom  I  was  commended,  and  who  everywhere 
showed  me  the  greatest  hospitality.  It  is  impossible  here  to 
record  the  names  of  all,  though  they  are  well  remembered  by 
myself,  but  1  must  mention  as  representative, — M  r.  R.  H.  Elliot 
of  Mysore,  Messrs.  W.  B,  Hudson,  J.  J.  Macleod,  and  T.  M. 
Gibbon  of  Bebar,  Captain  Chapman  (Oudh),  Captain  Goad 
(Hapur),  Messrs.  Thomson  and  Mylne  (Beheea),  Mr.  Macdonell 
(Serajgnnge),  Mr.  G.  W.  Christisson  (Darjeeling),  Dr.  Hendley 
f  Jeypore),  and,  in  the  Punjab,  Messrs.  G.  B.  Francis,  E.  B. 
Steedman,  J.  A.  Grant,  H.  C.  Cookson,  Captain  Marrett,  Major 
Massy,  and  Dr.  Warburton. 

Both  at  Calcutta  and  at  Bombay  I  obtained  from  merchants 
much  information  which  materially  aided  me  in  forming 
my  conclusions.  I  would  acknowledge  here  the  kind  help  of 
Messrs.  Octavius  Steel  &  Co.,  Mackillican  &  Co.,  and 
Mr.  Ross  (Kelly  &  Co.)  at  Calcutta,  and  of  the  following 
firms  at  Bombay :  Messrs.  Volkart  Brothers ;  Finlay, 
Muir  &  Co.;  Glade  &  Co.;  Croft,  Wells  85  Co.;  and  Mr. 
John  Marshall,  of  the  Chamber  of  Comi^erce. 

Lastly,  I  have  ple&nre  in  acknowledging  the  ready  way  in 
which  the  facilities  of  the  office  of  the  Revenue  and  Agri- 
cultural Department  have  been  put  at  my  disposal  by  Mr. 
Muir-Mackenzie,  Mr.  Tucker,  and  the  other  officials,  also  the 
great  assistance  I  have  derived  from  having  had  access  to  the 
records  and  library.  To  this  Depai-tment  I  am  further 
indebted  for  the  preparation,  by  \\ie  Survey  Office,  of  the 
three  maps  which  accompany  my  Beport,  the  Rainfall  and 
Geological  maps  having  been  specially  reduced  from  those 
in  the  "  Statistical  Atlas  of  ludia.^' 
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12.  In  one    respect    I    have  had    an  advantage  over  those  The  praaant 
whom  I  may  term   my  "  predecessors,"  in   that   a   full   year  and    *'"'  ' 
exceptional  opportunities    have  been   given  me.     I  believe,   too, 
that  short   though    the   time  at   my   disposal   has  been   for  the 
study  of  BO  large  a  subject   as    Indian    Agriculture,   my   enquiry 
from  a  scientific  point  of  view  will  have  beneficial  results. 

It  was  my  desire  to  avail  myself,  while  still  in  the  country, 
of  the  opportunity  of  gathering  whatever  information  I  could 
in  order  to  supplement  and  to  test  my  own  observations ; 
and  so  numerous  were  the  matters  brought  under  my  notice 
during  my  travels,  that,  even  with  the  extension  of  time 
granted  me  by  the  Government  of  India,  and  acceded 
to  by  the  Royal  Agricultural  Society,  I  was  unable  to  do 
justice  to  this  large  and  important  question  of  Agricnltnral 
Improvement.  Rather  than  that  I  should  be  prevented  from 
dealing  adequately  with  it,  I  was  very  kindly  allowed  to 
present,  on  leaving  India  in  January  1891,  an  Abstract  Report 
and  to  write  the  full  Report  subsequently,  at  my  leisure. 
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PRELIMINARY     REMARKS    ON     THE    POSSIBILITY  OP   IMPROVINa 
INDIAN  AGRICULTURE. 

13.  It  has  been  well  said,  and  cannot  be  too  often  repeated, 
that  "  India  is  a  country  about  which  one  cannot  mate  si 
" '  general '  remark, "  and,  certainly,  with  regard  to  Indian 
agriculture,  this  is  strictly  true;  therefore,  if  I  am  asked 
■whether  the  agriculture  of  India  is  capable  of  improvement, 
I  must  answer  both  "  Yes "  and  "  No."  If,  for  icstance,  I 
am  taken  to  see  the  cultivation  of  parts  of  Qujarat  (Bombay), 
of  Mdhim  in  the  Thana  District  of  Bombay,  the  garden 
cnlture  of  Coimbatore  in  Madras,  or  that  of  Meerut  in  the 
Nortb-West  Provinces,  and  of  Gfijrat  and  Hoshiarpur  in  the 
Punjab,  I  may  be  inclined  to  say,  "No;  there  is  nothing, 
"  or,  at  all  events,  very  little,  that  can  be  bettered  here ; " 
but  if,  instead,  I  visit  parts  of  Behar,  the  Dacca  district  of 
Eastern  Bengal,  the  Central  Provinces  generally,  Khandesh  in 
Bombay,  the  Tanjore  district  of  Madras,  the  Cawnpore 
district  of  the  North-West,  or  Hissar  and  Multan  in  the 
Punjab,  it  will  not  be  long  before  I  may  be  able  to  indicate  a 
field  for  improvement.  Therefore,  no  general  reply  can  be 
properly  made  to  the  question  suggested;  nevertheless,  I  do 
not  hesitate  to  say  that  very  frequently  there  *»  room  for 
improvement,  but  it  will  have  to  be  looked  for,  as  a  rule. 
Then,  with  the  finding  comes  a  yet  harder  problem,  namely,  to 
ascertain  how  improvement  can  be  effected.  I£  the  deficiencies 
do  not  fall  readily  to  hand,  still  less  do  the  remedies,  and  I  make 
bold  to  say  that  it  is  a  much  easier  task  to  propose  improvements 
in  English  agriculture  than  to  make  really  valuable  suggestions 
for  that  of  India,  such  suggestions,  I  mean,  as  have  a  reasonable 
chance  of  being  carried  out.  Altogether,  the  condition  of  the 
cultivating  chsses,  the  peculiar  circumstances  under  which  hus- 
bandry is  carried  on,  the  relations  of  the  State  to  the  people,  and 
many  other  factors,  have  to  be  taken  into  careful  consideration 
before  one  can  give  an  opinion,  and  even  that  opinion  must  be 
given  in  very  guarded  terms.  As  India  is  not  covered  by  one 
people,  but  by  a  number  of  different  and  diverse  peoples,  so  may  it 
be  said  of  the  agriculture  and  its  systems  as  practised  in  different 
parts.  That  it  not  only  needs,  bat  will  repay,  close  and  careful 
study,  I  am  convinced;  and  until  systematic  enquiry  be  made,  not 
in  the  hurried  way  in  which  the  exigencies  of  the  ease  have  obliged 
me  to  pursue  my  enquiries,  but  by  patient  watching  and  learning, 
no  really  sound  knowledge  will  be  obtained,  nor  an^  great  improve- 
ment be  intelligently  inaugurated. 

14.  On  one  point  there  can  be  no  question,  viz.,  that 
the  ideas  generally  entertained  in  England,  and  often  given 
expression   to  even   in   India,   that  Indian  agriculture   is,   as   a 
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whole,  primitive  and  backward,  and  that  little  has  been  done 
to  try  and  remedy  it,  are  altogether  erroneous.  It  is  true,  as 
indicated  above,  that  no  matter  what  statement  may  be  made, 
as  deduced  from  the  agriculture  of  one  part,  it  may  be  directly 
contradicted  by  a  reference  to  the  practice  of  anotber  part, 
yet  the  conviction  has  forced  itself  upon  me  that,  taking  every-* 
thing  together,  and  more  especially  considering  the  conditions' 
under  which  Indian  crops  are  grown,  they  are  wonderfully  good; 
/'At  bis  best  the  Indian  raiy at  or  cultivator  is  quite  as  good  as, 
and,  in  some  respects,  the  superior  of,  the  average  British  farmer; 
whilst  at  his  worst  it  can  only  be  said  tbat  this  state  is  brougbt' 
about  largely  by  an  absence  of  facilities  for  improvement  which 
is  probably  unequalled  in  any  other  country,  and  tbat  the  raiyat 
will  struggle  on  patiently  and  uncomplainingly  in  the  face  ol 
difficulties  in  a  way  tbat  no  one  else  would.^ 

Nor  need  our  British  farmers  be  surprised  at  what  I  say, 
for  it  must  be  remembered  that  the  natives  of  India  were 
cultivators  of  wheat  centuries  before  we  in  England  were.  It  is 
not  likely,  therefore,  that  their  practice  should  be  capable  of  much 
improvement.  ^What  does,  however,  prevent  them  from  growing 
larger  crops  is  the  limited  facilities  to  which  they  have 
aeeees,  such  as  the  supply  of  water  and  manured  But,  to  take 
the  ordinary  acts  of  husbandry,  nowhere  would  one  find  better 
instances  of  keeping  land  scrupulously  clean  from  Weeds,  of 
ingenuity  in  device  of  water-raising  appliances,  of  knowledge  of 
soils  and  their  capabilities,  as  well  as  of  the  exact  time  to  sow  and 
to  reap,  as  one  would  in  Indian  agriculture,  and  this  not  at  its 
best  alone,  but  at  its  ordinary  level.  It  is  wonderful,  too,  how 
much  is  known  of  rotation,  the  system  of  "  mixed  crops,"  and 
of  fallowing.  Certain  it  is  that  I,  at  least,  have  never  seen  a 
more  perfect  picture  of  careful  cultivation,  combined  with  bard 
labour,  perseverance,  and  fertility  of  resource,  than  I  have  seen 
at  many  of  the  halting  places  in  my  tour.  Such  are  the  gardens 
of  Mihiro,  the  fields  of  Nadiad  {the  centre  of  the  "  garden  "  of 
Gujarat,  in  Bombay),  and  many  others. 

But  to  return  to  the  question  of  improvement  j  while  some 
have  erred  by  calling  the  agriculture  primitive,  arid,  forgetting 
that  novelty  is  not  necessarily  improvement,  have  thought  that 
all  that  was  needed  was  a  better  plough,  a  reaper,  a  threshing 
machine,  or  else  artificial  manures,  to  make  the  land  .yield  as 
English  soil  does,  others  have  equally  erred  by  going  to  the 
opposite  extreme,  and  have  condemned  all  attempts  at  improve- 
ment, asserting  that  the  rait/at  knows  his  own  business  best,  and 
ihat  there  is  nothing  to  teach  him.  On  one  point,  however, 
there  can  be  but  little  doubt.  The  Native,  though  he  may  be 
slow  in  takinc  up  an  improvement,  will  not  hesitate  to  adopt  it  if 
he  is  convinced  that  it  constitutes  a  better  plan,  and  one  to  his 
advantage. 

15,  Turning  from  these,  various  opinions    to    those    of   the  opinion  of 
Famin'e  Commission,   it   will  be  apparent  that,  as    one  result   of  F»;^iJ»,,^^ 
their  careful  investigation,  they  came  to  the  conclusion   that  there 
undoubtedly  was  capability   of  improvement,  or  they   would  not 
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have  so  strongly  insisted  on  measures  being  taken  to  effect  it ; 
they  recognised,  too,  the  necessity  o(  careful  and  organised  enquiry 
as  a  preliminary  measure,  and  as  necessary  for  acquiring  a  real 
knowledge  of  the  agricultural  state  and  conditions  of  the  country. 
"  The  defect,"  says  the  Report  ( Part  II,  p.  138 ),  «  in  the  efforts 
"  made  by  the  Government  to  instruct  the  cultivator  has  consisted 
"  in  the  failure  to  recognise  the  fact  that  in  order  to  improve 
"  Indian  agficalture,  it  is  necessary  to  bo  thoroughly  acquainted 
"  with  it,  and  to  learn  what  adaptation  is  needed  to  suit  modern 
"  and  more  scientific  methods  and  maxims  to  the  Indian  staples 
"  and  climate."  Here,  however,  came  in  the  difficulty  of  effecting 
any  remedy ;  and  the  section  of  the  Commission's  Report  which 
deals  with  remedial  action,  though  it  indicates  certain  possible 
improvements,  does  not  give  any  direct  suggestion  as  to  how 
they  are  to  be  carried  out.  The  Government  of  India,  as  I  have 
pointed  out,  when  called  on  to  give  effect  to  the  Famine  Com- 
missioners' recommendations,  felt  this  same  difficulty,  and,  having 
neither  the  machinery  nor  the  means,  put  the  matter  aside  until 
they  couli  work  out  other  reforms  called  for  by  the  Famine 
Commission's  Report.  They  have,  however,  never  questioned 
the  possibility  of  improvement  in  agriculture,  and  their  action 
at  the  present  time  indicates  this  opinion  strongly;  what 
they  have  done  is,  to  ask  for  the  necessary  machinery  and  the 
necessary  money,  and  theyhave,  as  I  think,  wisely,  determined 
that  the  work,  if  andertaken,  shall  be  begun  in  a  thoroughly 
scientific  manner,  and  founded  on  a  thoroughly  scientific  basis. 

16.  I  will  not  discuss  here  the  opinions  of  the  several 
"  experts "  who  have  preceded  myself,  leaving  on  record,  as 
they  have  done,  the  conclusions  drawn  from  the  observations  of 
their  several  tours.  But  I  will  give  my  own  views,  though  well 
aware  that  I  am  adding  one  more  to  the  list  of  opinions  based 
on  a  more  or  less  casual  acquaintance  with  the  agriculture,  not 
of  a  country,  but  of  a  continent.  The  attitude  one  ought  to 
adopt  in  coming  to  a  laud  full  of  novel  conditions  is  that  of 
a  learner,  and  not  of  the  adviser  or  the  critic  ;  it  is  only  when 
one  has  learnt  something  of  the  peculiar  surroundings  of  his 
subject  that  he  should  attempt  to  suggest  anything,  and  this 
he  will,  if  wise,  do  veiy  cautiously,  feeling  how  very  much  there 
is  for  him  still  to  learn,  how  much  that  he  will  never  be  able 
to  learn.     This  is  pre-eminently  the  case  with  Indian  agriculture. 

17.  My  own  investigations  have  brought  very  clearly  to  my 
notice  what  I  have  already  alluded  to  in  paragraph  13,  viz., 
that  there  are  very  great  differences  in  the  agricultural  conditions 
and  practice  that  prevail  in  different  parts  of  India,  so  that 
while  in  some  parts,  a",  e.g.,  in  Gujarat  (Bombay),  the  agriculture 
is  so  good  as  to  leave  little  room  for  improvement,  in  other 
parts,  as,  e.g.,  in  the  Central  Provinces,  there  is  much  scope 
for  it. 

My  investigations  have  also  shown  me  that  there  are  great 
differences  in  the  facilities  that  some  cultivators  have,  as  compared 
with  others,  facilities,  I  mean,  such  as  those  for  obtaining  water, 
manure,  wood,  grazing,  etc. 
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The  first  aim  in  any  scheme  of  agricnltaral  improvement  should, 
I   think,   be   to  modify   those  di&erences  which  exist;  first  of  all, 
by  teaching,  in  the    more   backward   parts   of  India,  the  better 
practices  of  the  most  advaoced  Indian  agriculture ;  and,  secondly, 
by  supplying,  wherever  it   is  possible,  those  facilities   which  exist 
in  the  best  agricultural  districts.     It   is  in  the  existence  of  these  Their  existenoa 
differences  that  there  is  a  warrant    for  belief  in  the   possibility  of  poaefi""""* '" 
improving   Indian  agricullure,  and   it   is  in  the  modification  of  ft^ricuif^l"* '" 
them  that   the  greatest  hope  of  improvement  lies,     /^part,  there- 
fore, from  the  question  whether  the  agriculture  of  the  country  can 
be  improved  by  the  introduction  of   more   scientific   methods  from 
the  West,  I  believe  the  first  step  must  proceed   in  the  direction  of 
improvement  from  within ;  in  other   words,  by   the    modification 
of   those  differences  in   agricultural   conditions  and  practice  that 
gxist  in  different  parts  of  India  itself. 

I  shall  now  proceed  to  enumerate  these  differences,  and  shall 
then  show  how,  in  my  opinion,  they  may  be  most  easily  modi- 
fied. 

18.  The  differences   appear  to  me   (o  range   themselves    into  Jhwo  classes  ot 
three   separate  classes ;   and,  after  naming  these,  I    shall  proceed 

to  briefly  indicate,  in  a  general  way,  the  direction  which 
modification  of  difierences,  where  possible,  may  be  looked  for. 
In  subsequent  chapters  I  shall  deal  with  each  sub-division 
separately. 

The  three  classes  are  :— 

I.  Differences  inherent  to  the  people  themselves  as  cnltivat- 1.  niflerenoes 

,  *       *  inhereitt  to  tbe 

ing  classes—  people  thom- 

_  ,  selves. 

for  instance,  the  fact  that,  by  hereditary  practice, 
certain  castes  and  races  are  bad,  others  are  good 
cultivators. 

II.  Differences  ariiing  from  purely  external  surroundings,  ^Ji,?;^f™^°' 
and  not  directly  from  any  want  of  knowledge,  purely  external 
These  may  be  bubdivided  into  — 

(a)  physical  causes—  („)  physical 

causes; 

such  are : — climate,  soil,  facilities  for  water,  manure, 
wood,  grazing,  etc. ; 
(8)  economical  or  political  conditions —  (« °„°,i"iJ^'''"' 

such  are  :^the  relative  ease  or  difficulty   of   living, 
paucity  or  pressure  of  pupulatiau,  etc. 

Ill,  Differences  arising  directly  from  want  of  knowledge —      ni.  Differoncoa 

^  arisinf;  directly 

for  instance,  the  existence  of  diversity  of  agricultural  ^'^™  j'JJ°J  °' 
practice  in  different  parts  of  the  country. 

19,  Having  stated  the   differences,  it  is   desirable  to   consider  Aeencies  by 
in   the  next  place  the  means  by  which   they   maybe   removed,   or  J-ent  i8°to "."' 
at  least  be  modified. 
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TIltiatraitooR  of 
differences. 


I.  Differeiicea 
Inherent  to  the 
people  them- 


Their  modlflett- 
tioD  bj  tbe 
people  them- 

■elVee. 


This  I  can  best  put  in  tbe  form  of  three  propositions  :  — 

1st.  The  modification  of  existing  differences  in  agricultural 
practice  and  methods  must  proceed  from  positive 
measures  taken— 

{a)  by  the  people  themselves ; 
( j)  by  the  (Jovernment. 

2nd.  So  far  as  it  is  possible  for  Government  or  for  Agri- 
oalinral  Departments  to  assist  in  the  modifications 
of  these  differences,  it  is  their  duty  to  do  so. 

3rd.  It  is  the  work  of  Government  to  test  Western  prac- 
tice and  the  applications  of  modern  science,  as  also 
to  introduce  them  when  found  suitable  for  India, 

20.  It  fvill  be  well  now  to  illustrate  the  foregoing  differences, 
and,  in  indicating  how  their  modification  may  be  carried  out,  to 
give,  at  the  same  time,  a  sketch  of  the  method  I  intend  to  adopt 
in  the  succeeding  chapters  of  this  Report. 

I,  Differences  inherent  to  the  People  themselves  : 

It  is  well  known  that  certain  castes  and  races 
have  been  prevented  by  religions  prejudices  or 
"  bistoi-ical  causes "  (to  use  Sir  Charles  Elliott's 
expression]  from  adopting  the  more  skilful  or 
more  laborious  systems  of  cultivation  in  vogue 
among  other  castes  or  races.  Thus,  the  Rajputs, 
Brahm.ins,  Kolis,  and  Kols  may  be  mentioned  as 
hereditarily  inferior  as  cultivators  to  the  Jats, 
Kurmis,  Lodbas,  Kaehhis,  and  others.  Here  it  is 
not  so  much  that  i>he  external  surroundings  are 
unequal,  nor  that  the  agricultural  knowledge  is  at 
fault,  but  the  real  cause  is  found  in  the  inherent 
differences  of  tbe  people  themselves.  Side  by 
side,  in  the  same  village,  one  may,  for  instance, 
see  both  superior  and  inferior  husbandry,  the 
explanation  being  found  primarily  in  a  reference 
to  the  respective  caste  of  the  cultivator  in  each 
case.  In  Behar  I  once  paw  a  quantity  of  dung 
lying  about  in  heaps  on  a  field  not  spread  out, 
hut,  between  the  rain  and  the  sun,  speedily  losing 
its  goodness.  It  had  been  lying  about  so  for  a 
considerable  time.  On  asking  a  neighbouring 
cultivator  why  the  owner  did  this,  the  reply  was, 
"  He  is  only  a  goatherd,"  meaning  thereby  that  he 
did  not  belong  to  a  good  cultivating  class.  Here 
the  people  of  this  caste  evidently  required  to  be 
taught  better  methods  of  agriculture,  and  how  to 
manage  properly  the  manure  at  their  disposal. 
The  modification  of  such  differtnces  (to  revert 
to  my  propositions  in  paragraph  19)  will,  in 
some  cases,  be  efi^ected  by  the  people  themselves 
in   the    gradual   abandonment  of   their   prejudices 
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and    the    adopiion    by    tbem   of    more    proiitabia 
practices.     A  change  of  this  kind   has  been   seen 
in    the!  adoption  ot    indigo   cultivation    by    cnstes 
wbo   formerly  used  to  consider  indigo  an  unclean 
thin^.     Another   instance  is  the   extension  of  cul- 
tivation  of  the  potato,   agaiust  which   a   religious 
prejudice     existed    on    the    ground    that    it     was 
"flesh,"     The   work  that   Government  can  do,  and' 
the  duty  that  should  be  its,  is   to   assist  in   raiding 
the   level  of    the  people   through    the    spread    of  Their  modifloa. 
Education.     This   will    continue   to   do,   as  it   has  g'^^^^'^ot 
already  done,  a   great   deal   to  break   down   preju-  through  sdoca- 
dice.     Further  than  this   the  Government  can  do  ""*■ 
little,  if  anything. 

II,   Vifferencei   arising  from   purely   External   ^wrroMMrf- "•^i""™™" 

tnffS  i  external  siir- 

roandingB  — 

(a)  Physical  Ci7«Sff».— These  may  be  subdivided  into—      (")  physical 

'  tf  ■'  causes 

(i)  climate  and  soil ; 

(ii)  facilities  for  water,   manure,  wood,  grazing, 
etc.. 
(i)   These  two— climate  and  soil — 'Stand  in  a  different  We"'"'''^  »»* 

_  8011. 

category    to   the  others.      They    are    fixed    by  Modifiootion  of 

""',.,  J  1-1  ■  3        L-  these  ditfereooe» 

geographical  and  geological  considerations  ;  over  only  possible 
them  neither  the  people  nor  Government  have ''"'''°'''""°' 
more  than  a  limited  control,  and  consequently 
comparatively  little  can  be  done  to  modify  the 
differences.  For  instance,  it  is  not  possible  to 
compare  agriculture  under  the  influence  of  a  damp 
climate  and  abundant  rainfall,  such  as  prevails  in 
the  greater  part  of  Bengal,  or  below  the  Western 
Ghats  of  Bombay,  with  that  of  the  dry  parched 
plains  of  Multan  and  elsewhere  in  the  Punjab. 
Equally  impossible  i^  it  to  find  a  resemblance 
between  the  rich,  black  cotton-soil  of  Berar  or  the 
Central  Provinces,  and  the  sandy  soils  of  Sirsa, 
or  other  parts  of  the  Punjab.  The  planting  of 
trees  may  indirectly  modify  the  rainfall,  and 
plentiful  manuring  may  improve  the  poorer  soil, 
but  they  will  be  powerless  to  make  the  one 
locality  or  soil  really  like  the  other. 

(ii)  Here  we  have  a  set  of  physical  causes  giving  rise  ||f>^1^^^J''" 
to  differences  which,  unlike  those  in  the  case  of  manupe,  wood, 
climate   and   soil,  it  is   in   the  power,   both   of  ^"'"'^'  °  "• 
individuals  and  of  Government,  to  mitigate  to  a 
considerable  extent. 

Marked  indeed  are  tbe  differences  between  parts 
plentifully  supplied  by  wells,  or  throngh  which 
streams  or  canals  flow,  and  these,  where  these 
features  are  absent;  so,  again,  the  differences  are 
great  between  treeless  tracts  and  those  in  which 
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forests  abound,  the  latter  giving  alike  shelter, 
grazing,  and  wood,  be&ides  causiu?  a  saving  of 
manure  to  the  land.  Still,  much  has  been  done 
in  the  past,  and  more  may  yet  be  done,  to 
mitigate  the  differences  resulting  from  the  exist- 
enoe  of  this  class  of  physical  causes. 

The  people  in  certain  dry  localities  have  dug 
wells,  constructed  tanks,  and  taken  channels  ofE 
streams. 

On  the  other  hand,  in  some  parts,  valuable 
land  has  been  recovered  by  means  of  drainas^e, 
or  by  the  construccion  of  dams,  made  either  by 
the  people  themselves,  or  by  the  Government 
through  their  engineers. 

Encouragement  has  been  given,  and  increased 
encouragement  should  be  given,  by  Government 
to  the  extension  of  minor  works  such  as  the  fore-< 
going  Where,  howsver,  the  effects  are  wide- 
spread, it  is  only  by  large  measures,  such  as  the 
State  alone  can  carry  out,  that  the  mitigation  of 
existing  differences  can  be  accomplished.  Of 
such  nature  is  the  construction  of  canals  by  the 
State. 

In  the  matter  of  wood  and  grazing  supply, 
natural  differences  have,  in  many  parts,  been 
intensified  through  the  reckless  extermination  of 
forests  by  the  hand  of  man,  or  through  excessive 
erazing  with  cattle  and  sheep,  and  more  especially 
by  goats.  But  although  the  people  are  likely  to 
do  little  to  remedy,  yet  it  is  in  the  power  of 
Government  to  save  what  is  remaining,  and  to 
provide  " reserves "  for  wood,  fuel,  and  grazing, 
whereby,  too,  the  supply  of  manure  to  the  land 
may  be  saved. 

It  becomes,  therefore,  one  of  the  most  im- 
portant duties  of  Agricultural  Departments  to 
ascertain  and  point  out  what  measures  are  pos- 
sible for  the  judicious  modification,  through 
.  Government  agency,  of  differences  resulting  from 
Eucb  physical  causes  as  the  above  named.  Tbis 
can  only  come  as  the  result  of  close  and  careful 
enquiry  as  to  what  the  needs  of  each  locality  are, 
and  how  they  may  be  best  supplied. 

(i)  Economical  or  Political  Conditions. — There  are 
CRses  to  be  met  with,  e.g.,  in  parts  of  the  Central 
Provinces,  of  Bengal,  and  of  Madras,  where,  owing 
to  the  natural  richness  of  the  soil,  the  sparsity 
of  population,  or  other  causes,  there  is  not  the 
Same  struggle  for  existence  as  is  felt  elsewhere,  and, 
as  a  consequence,  the  agriculture  is  often  f  juud  to 
be  inferior.  ■ 
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Here  the  change  will  only  come  with  the  inevitable  The  lesseninjf  of 
disturbance  which  time  and  increasing  population  vriU  "■"'*'"""''"'• 
cause    in   the   easier  circumstances  undier   which   the 
people  in  •some  parts  live  at  present^  as  compared  with 
those  in  others. 

III.    Differences  arising  directly  from  want  of  Knowledge :  iii.Diff«roneei 

^  arising  directly 

QjThere  are  many  instances  of.  the  cultivation  of  one  f'^™]^!'''*'* 
district  being  inferior  to  that  of  another,  not  on  account 
of  caste  differences,  nor  yet  on  account  of  external  and 
unfavourable  physical  surroundings,  but  simply  be- 
cause a  better  practice— I  speak  of  Indian,  not  Ilnglish, 
practice — has  not  been  known.^  Or,  again,  as  I  shall 
have  cause  to  show,  an  implement  is  not  in  use  in  a 
district,  though  employed  advantageously  elsewhere, 
y  or  cattle  are  poor  because  not  properly  fed,  or  manure 
is  wasted  (more  especially  the  urine)  because  there  is  no 
litter  to  conserve  it,  or  crops  are  inferior  in  yield  be« 
cause  seed  is  not  carefully  selected^ 

iThe  want  of  knowledge,  and  the  lessening  of  the  Their  modifioa- 
local  differences  arising  therefrom,  cannot  be  supplied  stJite-.   ° 
directly  by  the  people  themselves,  but  they  may  be  by  (?)  bj  Bduoa- 
the  State,  partly  by  means  of  Education,  and  partly  ""I 
by  the  introduction  of  better  methods  from  localities  ence  of a?"ricni'- 
.^     where  they  are  known,  to  those  where  they  are  un- '""• '""•"'*'• 
known,  but  their  application  to  which  is  both  feasible 
and  desirable.  \ 

This  cannot   be    done    without    that    "systematic  i'«|J»f»8.'[f »"'■ 
prosecution    of     agricultural    enquiry"    which    is   so  insieted  on  in 
strongly  insisted  on  in  the  Goverment  of  India's  Eeso-  inm"?  Eesoio- 
lution  oE   December   1881,  and  which,  as  is  _  rightly  *'™ .""''"""'" 
urged,   "must  precede  any    attempt    at    agricultural 
"  improvement." 

It  is  the  positive  duty  of  Agricultural  Departments  Duty  of  Agricni- 

.         '■    „  11  11  c  J  •    L  taral  Depari- 

to  acquire  a  thorough  knowledge  ot,  and  acquaintance  menta  to  insti- 
with,  the  agricultural  facts  of  each  Province  with  which  t°t««°4««y- 
they  have  to  deal. 

Such  an  enquiry,  to  anticipate  my  final  recommend- The  agency 
ations,  can,  as  the  foregoing  Resolution  indicates,  "^'""  " 
only  be  efiBciently  carried  out  by  "  a  permanent  agency 
"  closely  associated  with  the  existing  authorities  in 
"  each  Province."  Further,  as  I  shall  point  out  in 
subsequent  chapters,  I  think  that  the  assistance  of  an 
expert  with  special  knowledge  of  the  application  of 
chemistry  to  agriculture  is  desirable  m  any  such 
enquiry.  ^ 
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21.  Owing  to   tbe  great  diversities  met   with   in  ludia,   not 
alone  in  the  physical  features  of  the  country,  but  also  in   the 
people  themselves  and  in  their  varying  surroundings,  it  is  very 
difficult  to  speak  generally  of  the  condition   of  the  agriculture. 
While  in  many   parts  it   may  undoubtedly  be  possible  to  effect 
improvement,  it  is  not  possible  to  do  much,  if  anything,  in  others. 
Moreover,  in  every  case  it  will  be  necessary  to  enquire  carefully 
into  existing  conditions  and  practice  before  any  real  improvement 
can  be  carried  out.     That  differences  of  conditions  and  practice 
do   exist,  constitutes,  in  my   opinion,  a  ground  of  belief  in  the 
possibility  of  improvement,  and  it  will  be  by  the  modification  of 
these  differences,  and  the  transference  of  indigenous  methods  from 
one  part  of  the  country  to  another,  rather   than   by   the  introduc- 
tion of  Western  practice,  that  progress  will  be  made  and  agricul- 
ture be  bettered.    This   work   will  be   done,  {a)  slowly   by    the 
people  themselves,  as  they  gradually  come  to  see  the  necessity 
or  the  advantage  of  adopting  the  more  profitable  methods,   (5) 
more  quickly  by  the  State,  in  the  spread  of  Education,  whereby 
prejudice  •will  be  broken  down,  and  thg  benefit  of  better  methods 
be  made  known.     The   introduction   of  such   Western   practices 
as  may  be  found  suitable  to  the  ease  of  Indian  agriculture  must 
also    be    the    work   of   Government.     Certain  positive   measures, 
such  as  the  digging  of  wells  by  the  people,  the   construction  of 
tanks,  etc.,  when  found  to  be  suitable,  should  be  more  persistently 
encouraged  by  the  State,  while  major  works,  such  as  the  making 
of  canals,  the  provision  of  timber,  fuel,  and  grazing,  must  be 
carried  out  by  the  State  itself. 

As  a  preliminary,  however,  to  obtaining  any  real  knowledge 
of  the  agricultural  condition  and  needs  of  any  district,  there 
must  be  "  a  systematic  prosecution  of  agricultaral  enquiry,"  such 
as  is  insisted  on  in  the  Government  of  India's  Resolution  of 
December  1881,  and  to  this  end  there  should  be  a.  permanent 
agency  for  the  purpose  in  each  Province.  Lastly,  I  think  that 
in  any  such  enquiry  the  assistance  of  an  expert  with  special 
knowledge  of  the  application  of  chemistry  to  agriculture  would 
be  very  desirable. 
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y   ' 

RECOMMENDATIONS.  becommbmpa- 

TIONS. 

22.  I  recommend,  therefore  :— 

The  spread  of  General  and  Agrieultaral  Education. 

The  establishment  of  an  organised  system  of  Agri~   / 
cultural  Enquiry. 

The  active  prosecution  of  positive  measures  already 
ascertained  to  be  beneficial,  apd  their  further  en- 
couragement by  the  State. 

I  proceed  now  to  consider,  in  reference  to  the  subjects  indi- 
cated in  pafs^raph  18^  the  agricultural  conditions  of  the  douhtry 
as  they  have  presented  themselves  to  me,  giving  at  the  close  of 
each  section  saeh  suggestions  for  improvement  as  appear  practica- 
ble. 
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CHAPTEB  III. 


CHAPTER  III. 


CDLTI7ATIHa 
CliASBBS. 


CULTIVATING    CLASSES. 

23-  As  mentioned  already,  there  are  great  differences 
between  the  various  castes  and  races  of  India  in  respect  of 
their  cultivating  abilities,  differences  which  are  inherent  to 
the  people  themselves,  and  which  are  consequently  diflScult 
to  level.  Yet  the  very  existence  of  these  differences  gives  a 
decided  encouragement  to  the  belief  in  the  possibility  of 
improvement,  for  it  would  proceed  on  what,  after  all,  are  the 
right  lines  when  dealing  with  Indian  agriculture,  vie,,  tof 
improve  it  from  within,  and  by  means  of  its  own  examples, 
rather  than  by  bringing  foreign  influences  and  methods  to 
bear  upon  it.  The  fact  that  a  cultivator  in  one  place,  or, 
better  still,  in  the  same  village,  can  act  as  an  example  to 
another  elsewhere  or  co-resident,  may  provide,  if  rightly 
followed  up,  a  far  more  useful  and  less  expensive  practical  proof  of 
the  possibility  of  improvement  than  a  Government  Experimental 
FarmJ  I  remember  being  much  struck  by  seeing,  amidst  the 
numerous  wheat  fields  surrounding  a  village  in  the  Central  Prov- 
inces, a  small  holding  of  an  acre  or  two,  where,  unlike  elsewhere 
around,  a  well  had  been  dug.  The  crops  here  were  far  more  varied 
in  character,  sugar-cane  and  vegetables  of  many  kinds  were  growing, 
and  what  water  there  was  still  to  spare  from  thefee  crops  was  being 
utilised  for  a  wheat  crop  situated  on  the  outskirts  of  the  holding. 
I  measured  the  standing  corn,  and  found  it  to  be  then  (February 
28rd)  3  feet  8  inches  high,  whilst  the  wheat  on  nnirrigated  land 
adjoining  was  only  2  feet  1  inch  high.  On  enquiry  I  found  that 
the  holding  belonged  to  a  man  of  the  Kachhi  caste;  and  when  I 
expressed  wonder  that  other  cultivators  did  not  follow  his  example, 
the  answer  given  me  was,  that  they  were  "  wheat  growers,"  and 
that  it  was  not  their  "  custom "  to  grow  other  crops.  Although 
necessity  had  not  yet  obliged  others  to  adopt  an  improved  practice, 
there  was  an  instance  afforded  here. of  what  might  be  done  if  the 
necessity  arose,  the  improvement  having  its  origin  in  a  purely 
native  source. 
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24.  The  subject  of  "  caste  "  is  one  of  much  complexity,  and 
demands  for  understanding  it  a  very  extensive  knowledge 
of  the  country.  I  can,  therefore,  say  but  little  about  agri- 
culture in  its  relation  to,  and  as  affected  by,  caste.  As 
mentioned  in  paragraph  20,  some  castes  are  hereditarily 
inferior  as  cultivators  to  others,  but  the  agricultural  practice 
of  any  one  caste  is  not  uniformly  alike  everywhere,  nor 
equally  good.  The  Jats,  for  example,  are  spoken  of  in  the 
IMeerut  district    as   being    "  unsurpassed    as    cultivators,"    but 
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in  the  Bareilly  district  they  are  not  so  good,  and  the  Kurmis  and 
Lodhas  are  superior  to  them  there.  The  Rajputs  and  Brahmaus 
do  not  themtjelves,  as  a  rale,  cultivate,  but  they  employ  hired 
labour  j  in  some  parts,  however,  they  are  described  as  "being 
"  moderate  cultivators."  Not  only  are  there  differences  of  caste, 
but  there  are  also  differences  of  race,  as  exemplified  in  the  Kols 
(the  aborigines  of  Chota  Nagpur),  the  Bhils  of  Bombay,  and 
others.  Again,  there  are  castes  and  races  distinguished  for  the 
special  branches  of  agriculture  which  they  practise,  or  for  the 
particular  methods  they  employ ;  such  are  the  Koeris,  who  are 
mostly  growers  of  vegetables  ;  the  Kurmis,  Lodhas,  and  Malis, 
who  are  largely  market-gardeners;  the  Kaehhis,  who,  in  their 
cultivation,  use  the  night-soil  of  villages  and  towns ;  the  Vellola 
caste,  again,  are  cattle  breeders;  the  Gavlis  are  suppliers x)f  milk, 
and  also  breed  their  own  cattle ;  the  Gujars,  Yanjaris,  and  others 
are  graziers. 

25.  Bearing  in  mind  the  method  set  forth  in  the  last  chapter?  ?^°i°''„^^"'^°/'* 
I  shall  confine  myself  to  considering  how  far  improvement  in 
agriculture  may  be  effected  through  the  lessening  of  those  differen- 
ces which  are  directly  due  to  caste  or  race  prejudices.  The  fur- 
ther question  of  the  improvement  of  the  cultivation  of  one 
locality  by  the  importation  into  it  of  the  practice  of  another,  is 
cue  not  directly  connected  with  the  inherent  differences  of  culti- 
vating classes  as  such,  and  will  be  dealt  with  elsewhere. 

26t  That  the  breaking    down  of    caste   prejudice  would  be 
followed  by  considerable  improvement  in  agriculture  admits   of  ot''Lsie' pieja- 
no  doubt,  and  needs   but   little  discussion.     Could  the  Rajput  or  p^^^'^X  ^ 
Brahman  be  brousrht   to    see"  that  there   was  nothing  derogatory  improyement 
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in  manual  labour,  or  in  taking  an  interest  m  the  cultivation  ot 
the  soil;  could  other  cultivators  be  led  to  follow  the  practice  of 
the  Kaehhis,  and  abandon  their  prejudices  against  the  use  of 
night-soil  as  a  manure ;  they  could  then  raise  crops  such  as  the 
Kacfahi  does,  and  the  country  would  be  greatly  benefited  thereby. 

In  the  course  of  my  first  tour  Sir  Edward  Buck  pointed  out  to 
me  a  village,  named  Singhouli,  in  the  Doab,  where  the  former 
tenants,  who  happened  to  belong  to  a  low  caste  (Kormi),  had 
worked  so  industriously  and  profitably  that  they  had  actually 
been  able  to  buy  out  the  original  proprietors  who  were  of  higher 
caste  (Rajput),  and  had  become    possessors  of   the  village  themr 


The  town  of  Parukhabad,  agaiuj  is  surrounded  by  a  perfect 
garden,  the  result  entirely  of  Kachhi  cultivation.  When,  about 
twenty  years  ago.  Sir  Edward  Buck  transferred  some  of  these 
cultivators  from  Farukhabad  to  Cawnpore,  they  showed  at  the 
latter  city  how  a  profitable  use  could  be  made  of  what  would 
otherwise  have  been  a  public  nuisance,  and  also  how  the  State 
revenue  derived  from  the  area  they  cultivated  could  be  very 
largely  increased. 
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do^Jno^pri-"''  27.  The  breaking  down  of  caste  prejudice  in  agrionltural 
iudicemaybe  matters  may  proceed  slowly  from  the  people  themselves  in  the 
rong  a  on  gjg^ujj'j  abandonment  of  inferior  practices  in  favour  of  more 
pfopfe  them-  profitable  ones  ;  but  it  will  be  brought  about  more  rapidly  by  the 
seivoB;  force  and  exigencies  of  circumstances  which  call  for  greater  atten- 

<>)  by  the  force  tion  being  paid  to  the  cultivation  of  the  land.  Already  there 
Btances'.'"'  are  indications  of  a  change  going  on.  It  has  been  mentioned 
indicatione  of  s  that  indigo  cultivation  is  now  carried  on  by  castes  who  used  for- 
cbange  going  on.  merly  to  consider  indigo  an  unclean  thing,  and  that  the  prejudice 
against  the  potato  and  its  raising  has  now  also  largely  disappeared, 

Som«  eight  or  ten  years  ago  a  batch  of  Kachhjs  from  the 
North-West  was  transferred  to  Nagpur,  in  the  Central  Prov- 
inces. Not  only  did  they  continue  to  employ  their  particular 
practice  with  profit,  but  other  cultivators  around  followed  their 
example,  amongst  these  being  even  Brahmaos.  The  latter  began 
to  grow  sugar-cane  and  vegetables  of  all  kinds,  just  as  the 
Kdohhis  liad  done.  Their  cultivation  is  still  inferior  to  that  of 
the  Eachhis,  but,  neverthelesE,  a  beginning  his  been  made  in 
the  way  of  improvement,  and  this  has  originated  entirely  from 
the  example  set  by  the  Kachhis.  I  might  iostauce,  too,  the 
sugar-cane  cultivation  around  Poona.  This  was  commenced  by 
a  Brahman  who  first  showed  the  Municipality  how  to  make 
"poudrette"  out  of  the  night-soil  of  the  town,  and  then  taught 
the  Hindu  cultivators  how  to  use  it.  The  "  poudrette "  is  now 
used  to  an  enormoas  extent.  At  Nagpur,  again,  I  saw  Brahman 
lads  engaged  in  cultivating  j  they  work  with  the  plough  just  like 
the  other  pupils  of  Mr.  Fuller's  Agricultural  Class;  indeed, 
Mr.  Fuller  makes  it  a  sine  qud  non  that  they  should  do  so. 

In  the  Kapurthala  Administration  Report  for  1890,  page  36, 
Major  Massy  writes:  "The  Rajput  is  proud,  idle,  and  not 
"  Uirifty  ....  but  still  is  a  better  cultivator  than  his  fore- 
"  fathers  were ;  he  goes  out  to  his  fields  more  regularly  and 
"  begins  to  realise  that  he  must  earn  his  living  by  the  sweat 
"  of  his  brow."  In  the  Hoshiarpur  Settlement  Report  it  is 
stated  that  some  of  the  Brahmans  and  Rajputs  will  now  plough 
their  lands  with  their  own  hands. 

Thus  it  is  clear  that  a  change  is  going  on. 

Progress  of  28.  The   work  of  improvement  by  example  may  be,  and  prob- 

improvemcnt.     ^^]y  ^jn  jjg^  ^   ^^^   ^jjg^    ^^^^  where   circumstauces    (as  in  the 

case  I  have  cited  from  the  Central  Provinces)  do  not  call  for  the 
positive  necessity  of  arousing  themselves  to  better  their  agri- 
culture, the  higher  castes  or  the  more  easy-going  cultivators  may 
hold  to  their  old  ways ;  still,  there  is  undeniably  a  tendency, 
wherever  pressure  has  begun  to  be  felt,  for  the  inferior  cultivating 
classes  to  adopt  the  practice  of  the  superior  and  more  thrifty  ones. 
'When  once  a  change  of  this  kind  lias  set  in,  its  progress  is,  as  a 
rule,  rapid.  I  need  but  instance  the  case  of  Amritsar,  where, 
though  but  a  short  tinae  has  elapsed  since  their  introduction,  vege- 
table-growing and  market-gardening  are  now  carried  on  most 
extensively,  and  almost  entirely  by   the   utilisation    of  the  night- 
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soil  of  Amritsar  as  manure,  ia  conjunction  with  canal  irrigation. 
It  would,  not  long  ago,  have  been  considered  impossible  for  this  to 
happen,  or  for  night-soil  ever  to  be  turned  to  a  profitable  use,  on 
account  of  the  preudices  of  the  people  against  it.  These  prejudices 
etiil  exist  in  many  places,  but  I  am  convinced  that  they  must  give 
way,  as  tbey  have  done  already,  especially  when  the  necessity  of 
increasing  the  yield  of  the  land  is  forcibly  brought  home. 

Improvement  by  force  of  example  is  not  confined  to  native 
methods  only,  for,  as  Mr.  B.  H,  EUiot  pointed  ont  to  me, 
coflFee-planting  by  the  Natives  has  improved  very  considerably 
in  Mysore  since  European  planters  settled  in  the  country  and 
introduced  better  systems.  The  same  remark  applies  to  the 
cultivation  and  manufacture  of  indigo  since  English  pla&ters 
came  to  the  districts  where  the  plant  is  grown. 

29.  While  the  remedy    for   inferior  cultivation   will   be  found  ^he  inflnence  ot 
largely   in    the  exigencies   of    circumstances   which  demand  more  Education. 
attention   being    paid    to    the   land,   it   is   in  the    weakening   of 
those  caste  prejudices   which  account,  in  no  small  measure,  for 
the  differences  between  good  and  bad   cultivators,   that    Education 
plays  a   most  important   part.     Already  its  influence   has   been 
felt.     I  have  noticed  above,  the  case  of  the  Nagpur    Agricultural 
Class,  and   I  might  say  the  same  in  regard  to  the  Foona  College 
of  Science  and   other  institutions  which   I   haVe   visited.     The 
spread   of   Education   will   be    one    of   the   most    potent    factors 
in   creating     that    interest   which    agriculture,    from   its     wide- 
spread extension   and  importance  as  the   staple  industry   of   the 
country,   both   merits   and   demands.      It   is,   therefore,  through  ^^^  ^^^^  ^^ 
Education  that    Government   can  aid    largely   in    lessening   those  GoverDment. 
differences    which   are   at    present    inherent    to    the    cultivating 
classes  as   such,  and   which    stand  in  the   way   of  agricultural 
improvement. 
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30.  Improvement  in  agriculture,  through  the  modification 
of  differences  due  to  caste  and  race  prejudice,  may  be  effected 
by  the  gradual  breaking  down  of  that  prejudice.  This  will 
result  partly  through  the  people  themselves,  in  their  adoption 
of  more  profitable  practices,  partly  from  the  force  of  circumstances 
obliging  greater  attention  to  be  paid  to  the  cultivation  of 
the  land. 

Government  can  greatly  aid,  through  the  spread  of  Educa- 
tion, io  weakening  caste  prejudice. 


EECOMMENDA.  RECOMMENDATION. 

TION. 

31.  My     suggestions    under    this    head     accordingly   resolve 
themselves  into — 

The  desirability  of  extending   General    and     Agricultural 
Education. 
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CHAPTER  IV.  <'=*^''  '^- 

Clim&tb, 
CLIMATE. 

32.  This  all-important  factor  in  Indian  agriculture  is,  unfor- 
tunately, one  that  can  only  be  altered  or  modified  to  a  limited 
extent.  Interesting,  therefore,  as  a  study  of  the  influence  of 
climate  on  agriculture  may  be,  we  should,  nevertheless,  be 
dealing  with  one  of  those  elements  which  the  cultivator  finds 
in  limine,  and  in  accordance  with,  and  not  in  opposition  to  which 
he  must  frame  his  practice,  because  neither  his  energy  nor  the  help 
of  the  State  can  to  any  great  extent  modify  its  conditions.  It  will, 
therefore,  not  be  necessary"  for  me  to  go  deeply  into  this  part  of  the 
subject  beyond  touching  on  a  few  striking  instances  of  the  effect 
produced  on  the  practice  of  agriculture  by  difEerences  of  climate. 

33.  As  explained  in  the  "  Statistical  Atlas  of  India,''  it  may  Effects  produced 
be  said  that  over  the  greater  part  of  India  there  are  three  well-  cropi'oasons. 
marked  seasons,  viz.,  the  rainy  season  (.Tune  to  October,  inclusive), 

the  cold  season  (November  to  February,  inclusive),  and  the  hot 
season  (March  to  May,  inclasive).  The  two  former  are  due, 
respectively,  to  the  prevalence  of  the  south-west  and  the  north-east 
monsoons,  whilst  the  hot  season  marks  the  transition  from  the  cold 
to  the  rainy  season.  Yet  these  alone  do  not  determine  the  kinds  of 
crops  grown,  and  we  do  not  find  in  all  parts  alike  that  there  are 
crops  corresponding  to  the  different  seasons.  The  relative  dryness 
or  dampness  of  the  climate  has  also  to  be  considered.  Through  the 
kindness  of  the  Revenue  and  Agricultural  Department  of  the  Gov- 
ernment of  India  I  have  been  supplied  with  copies  of  maps  illus- 
trating the  Rainfall  and  Geology  of  India;  these  have  been 
specially  reduced,  by  the  Survey  Department,  from  the  correspond- 
ing maps  in  the  "  Statistical  Atlas  of  Indig,,''  and  accompany  the 
present  Report.  A  reference  to  the  Bainfall  Map  will  here  help  to 
explain  the  remarks  which  follow.  The  contrast  between  climates 
is  more  marked  in  Northern  than  in  Southern  India.  In  Southern 
Indiaj  generally,  it  may  be  said  that  there  is  uniform  warmth,  with 
dampness  towards  the  west  and  dryness  in  the  east  and  interior ; 
but  in  Northern  India  we  find  every  variation,  from  the  dry  climate 
of  the  West  and  North- West,  accompanied  by  marked  differences 
of  summer  heat  and  winter  cold,  to  the  permanently  damp  climate 
and  heavy  rainfall  of  Assam  and  Eastern  Bengal,  where  the  differ- 
ences of  temperature  are  not  so  extreme.  So  it  comes  about  that, 
whilst  in  the  North- West  and  Northern  India  generally  there  are 
two  clearly  defined  crop-seasons,  viz.,  the  rainy  season  {kkarif)  aud 
the  cold  season  {raU),  we  find  that  in  Madras  these  distinctions 
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disappear,  and  we  have  only  early  and  late  sowings  of  the  same 
crops.  In  Behar  and  some  other  parts  of  Bengal  there  are  three 
rather  than  two  seasons,  with  their  attending  crops,  viz.,  the  early 
rainy  season  \hhadoi),  the  late  rainy  season  {aghani),  and  the  cold 
season  {rabi). 

Great  variation       34.  The  Report  of  the  Famine  Commission  abounds  with  in- 

ffifferent'parts,    stances  proving  that  famines  are  the  result  of  one  cause  alone,  viz., 

"VtaScai       failu'e  of  rainfall.    A  reference  here  to  the  Kainfall  Map  will  show 

Atlas  of  India."  how  very  varied  is  the   distribution    of  rain  over  the  country.     In 

Burma,  Assam,  Eastern  Bengal,  and  along  the  coasts  of  the  Western 

ftii'tofamfne^a""  Grhats  there  is   abundant  rain  ;  also  a  rain  tract  exists  along  the 

foot  of  the  Himalayas.     In  the  Central  Provinces,  too,  thei-e  is  a 

Bnd'"*pMca-'      plentiful  rainfall.     It  is  these  parts,  therefore,    which  are  the  most 

lious" tracts,     free  from  famine.     So,  again,  bat  for  a  quite  different  reason,  are 

the  very  driest  reg'ions  of  all    parts  of  the  Punjab,  for  example, 

since  there  the  raiyats  will  never  try  to  grow  a  crop  or  to  cultivate 

unless  there  is  a  certainty   of  water  supply.     The  most  precarious 

tracts  are  those  where  the  chance  that  enough  rain  may  come  gives 

a  temptation  to  venture  on  growing  a  crop,   apd  then,  if  drought 

intervenes,  there  is  a  total  failure  of  harvest.     These  are  the  parts 

whieh  are  light-coloured  on  the  Rainfall  Map. 

iiiostrations  of        35.   The  dependence  of  certain  crops  on  heavy  rainfall  and    a 
duoe(fby*ciimate  damp  climate  is  well  marked  in  the  ease  of  tea  culture  in  Assam, 
on  the  practice  of  where  the  annual  rainfall  is  from  90  to  160  inches  or  more,  and  in 
different  parts,    that  of  iudigo  in  Behar,  or  of  rice  in  Bengal  and   on  the  Western 
Coast  of  Bombay,     Other  crops,  such   as  gram  [Cicer  arietinum) 
and    arhar  {Cajanus   indicus],   can,  on    the  contrary,  do    with    a 
minimum  of  moisture,  and  flourish  in  a  hot,  dry  climate,  such  as 
that  of  the  North-West.     Whilst  the  damp  climate  of  Behar  and 
Bengal  favours  the  growth  of  the  indigo  plant  but  not  the  ripen- 
ing of  the  seed,  the  hotter  and  drier  climate  of  the  North-West 
Provinces  or  the  Punjab  causes  the  seed  to  yield  well  there,  and  the 
two  cultivations  are,  for  the  most  part,  carried  on  in  separate  Prov- 
inces.    With  wheat  growing  we  have  marked  contrasts  of  climatic 
surroundings,  as  shown,  on  the  one  hand,  in  the  case  of  the  plains 
of  the  Punjab  and  North-West  Provinces,  and  on  the  other,  in  the 
wheat  districts  of  the  Central  Provinces.     In  the  former,  depend- 
ence is  placed   largely  upon  irrigation,   fpr  the  soil  soon  loses  its 
moisture  and  becomes  baked ;  indeed,  one  may  sometimes  see  (as 
I  myself  saw)  a  wheat  crop  on  which  not  a  drop  of  rain  had  fallen 
from  time  of  sowing  to  harvest,  so  that,  were  it  not  for  irrigation, 
famine  might  be  ever  at  hand.     In  the  Central  Provinces,  on  the 
contrary,  an  abundant  and  regular  rainfall,  and  a  soil  which  retains 
that  moisture  firmly,  make  famine  nearly  impossible  and  do  away  with 
the  necessity  of  irrigation.    In  the  Central  Provinces,  further,  alter- 
nation of  rainy-season  [kharif)  and  cold-season  {rabi)  crops  is  not  so 
common   as  in    Upper   India.      The   soils   are   ot   more   marked 
diversity,   and   are   better   suited,    some  for  rainy-season,     others 
for  cold-weather  crops. 

Going  southwards,   as   I  did  in  my   second  tour,   from    Delhi, 
through  Rajputana,   and  down   the   western    side   of  the  Bombay 
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Presidency,    along  the   nortb    of  Madras,  then  to    Bengal,  and 
returning   finally  to  the    Punjab,    I  had    abundant    opportunitie3 
of  seeing  how   systems   of   agriculture   must   be   varied  according 
to   the  climate.      Passing   from    the   hot    plains   of   Rajputana, 
with    its    sparse    cultivation    and    low    rainfall,    one    comes    to 
districts    of    heavier    rainfall,    say    60    to    90    inches,    such  as 
Baroda,   Nadiad,    and     Mahim,   where  rice  will  grow    without 
irrig^ation,   the   rainfall    alone    sufficing ;    at    Kalyan    and    Igat- 
puri  (nearer  Bombay)  the  rainfall    varies   from    100   to   as    much, 
as  150  and  170  inches  annually,  and  the  rdb*   system   of  making 
the   rice    seed>bed    is    in    vogue,    whilst     it     is    not    euiployed 
in    district^    of    lighter    rainfall.      Grass    headlands     and     live 
hedges  are  also  features   of    many   of  these   parts.     If,  however, 
we     go  inland   to   the   Khandesh    (Deccan)    district,  we   find   a 
rainfall   of   but    30    inches  and     the    crops  quite   different,    vice 
being  replaced  by    cotton   and    millets    principally,   wheat  also 
coming   in.     On  the   southern    side   of   the    Bombay   Presidency 
districts   are  successively    passed   in    the  journey   by    rail    which 
have    an     increasing    rainfall,   from   the    Kistna  Valley,   where 
it  is    40    inches,   to  Belgaum   with    65    to    80   inches,  while  only 
another   20    miles  or   so  further  on  it   is  as  much   as    150    inches 
annually.     In    each   district   the   cultivation    is   different,    rainy- 
season  crops    being   distinctive   of  the   first-named,   except  where 
patches  of  black  soil  interspersed  among  the  other  (which  is  mainly 
red)  enable  moisture  to  be  retained  for  growing  cold-season  crops, 
such  as    wheat  and  gram.     In  Belgaum,    as  also  in  Dharwar,  the 
exceptional  feature  of  hot-weather   rains  in  May   allows   of   the 
early  sowing   of  rice,   for  the  heavy  rains   later   on  can  always  be 
depended  upon ;  but  rdb*  is  not  practised,  whilst   in  the  extremely 
rainy  and  unhealthy  region  nearer  the   Western    Gbats   it  is.     On 
the   red  soil  of  Dharwar,  with  a  rainfall   of  about  45  inches,  rice 
is,  as  mentioned,  grown  early,  but  on  the  black  soil    nearly  all  the 
cultivation    is   that   of  dry   crops.     Going   on   into    the    Madras 
Presiileney,  we  find  fresh  factors  regulating  the   crops   that  are 
grown,  for  not  the  south-west  monsoon  alone,  but   also  the   north- 
east monsoon  plays  an  important  part,  and  when  the  former  fails, 
the    cultivators   wait    for   the   second,    and   have   thus  a   double 
opportunity  of  sowing.     Again,  in  Madras  there  are   not  the  wide 
divergencies  of    temperature  that   occur    elsewhere,    but  a  more 
regular  and  continuous  warmth  exists  throughont  the  year,  and  so 
it  may  be   said  that   the  crops,  to  a  considerable   extent,  go  on  in- 
dependently of   season.     To  pass  from  such  conditions  as  these  to 
those  of  the  damp  and  hot  elimate  of  Bengal,  with  its  rice  and  jute 
and    indigo   growing,   and  then  back  again  to  the  Punjab,  impliea 
seeing  very  great  changes   indeed  in  the  agriculture.     Even  in  the 
last-named  Province,  with  variations  of  annual  rainfall  from  the 
7  inches  found  in   the  arid    tracts  of  Multan  and  the  14  inehea  in 
Hissar,  to  the  26  inohes  of  Amritsar,  or  the  85  inches  of  Hoshiax- 
pur,  the  surroundings  of  agriculture  must  affect  its  practice  vastly. 


•  Bib  systera.-Alteniatelajers  ofcow-dang,  loppings  anf  leaves  of  tress,  grass  and  earth 
are  hr-aped  up  on  the  groand  which  is  to  form  the  seed-bed,  and  ihe  whole  is  then  bet  fire  to,  and 
the  ashes  mingled  Tith  the  soil. 
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Kffecta  produood 
tiycUm&teonthe 
cattle  and 
people. 


ElimiQation  of 
difibronces 
resulting  from 
i-limate  impos- 
Bibte , 


In  the  first-named  district  canals  are  absolutely  necessary  for  the 
purpose  of  cultivation ;  in  the  last-named  the  water-level  is  quite 
near  the  surface  of  the  ground.  In  yet  other  parts,  such  as 
Hissar,  where  there  is  great  want  of  water,  aud  not  sufficient  for 
the  sowing  of  winter  crops,  nearly  all  the  crops  are  rainy-season 
ones. 

It  is  remarkable,  too,  how  within  quite  a  limited  area  the  rain« 
fall  will  vary.  The  following  instance  has  been  given  me  by  Mr. 
J.  J.  Macleod  :  at  Segowlie,  in  Behar,  it  is  80  inches  yearly ;  at 
Bajghat,  9  miles  to  the  west,  47  inches ;  at  Beyreah,  5  miles  west 
of  Rajghat,  36  inches ;  and  at  Mallyah,  5  miles  south-west  of 
Beyreah,  26  inches ;  whilst  at  Dhodkraharj  6  miles  north  of  Segow- 
lie, it  is  66^  inches. 

36.  But  it  is  not  in  the  crops  alone  that'  the  influence  of  climate 
is  seen ;  it  is  exemplified  strongly  in  the  case  of  the  cattle,  and 
even  in  the  people  themselves.  It  is  only  necessary  to  mention 
one  single  illustration  out  of  many,  viz.,  the  wide  difference  be- 
tween the  diminutive  bullocks  and  cows  of  Bengal,  where  a  damp, 
hot  atmosphere  prevails,  and  the  fine,  large,  strong  cattle  of 
Hissar  and  other  dry  parts  of  the  Punjab.  In  the  latter  Province 
the  atmosphere,  though  hot,  is  clear  and  dry,  and  the  soil  is  far  more 
adapted  to  the  breeding  of  cattle  than  are  the  damp  regions  of 
Bengal.  We  see,  however,  the  reverse  in  the  case  of  buffaloes,  as 
no  climate  seems  too  damp  or  rainfall  too  heavy  for  them.  Thus, 
at  Mahim  (Thana  district  of  Bombay)  the  buffaloes  are  magnifi- 
cent, but  the  other  cattle  are  poor  and  miserable  ;  so,  too,  is  it  in 
Eastern  Bengal;  in  Behar,  where  it  is  drier,  the  plough  cattle  are 
again  superior.  BufPaloes  are  the  principal  plough  cattle  through- 
out the  districts  of  heavy  rainfall  below  the  Western  GhSts  ;  here 
the  preparation  of  -the  rice  fields,  covered  as  they  are  with  water 
to  the  depth  of  several  inches,  could  only  be  carried  on  by  means 
of  buffaloes.  In  the  Punjab  fine  buffaloes  may  be  seen,  it  is  true, 
but  it  is  as  a  milk-giver  that  the  animal  is  esteemed  there,  and  its 
excellence  depends  upon  the  practice  there  in  vogue,  of  growing 
fodder-crops  for  the  cattle,  and  of  driving  the  bufEaloes  to  the 
forests  or  to  the  river  banks  to  remain  there  during  the  hottest 
months  of  the  year. 

What  is  true  of  the  cattle  in  respect  of  diversity  produced 
by  climate  is  true  also  of  the  people.  The  inhabitants  of  the 
dry,  and  at  times  cold.  Provinces  of  North- Western  India  are 
far  stronger  and  more  active  than  those  of  the  always  damp 
and  warm  Provinces  such  as  Bengal,  although  in  these  latter 
the  people  are  the  more  mentally  acute.  Their  respective 
foods  have  undoubtedly  also  to  do  with  these  difEerences,  but 
the  foods  themselves  must  be  considered  as  determined  by 
climate,  for  it  is  alone  in  the  cooler  and  drier  climate  that 
wheat  will  ^  flourish,  while  rice  rejoices  in  a  daimp,  warm 
climate  such  as  that  of  Bengal. 

37.  I  said  at  the  opening  of  this  chapter  that  climate  is  one 
of  the  external  circumstances  influenciog  agriculture,  in  which 
changes   can   only   be  effected  to  a  limited    extent.     It  is  im- 
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possible,  therefore,  to  eliminate  the  difEerences  that  result  from  it ; 
the  most  that  can  be  done  is  to  mitigate  their  influence.  In  two 
directions,  possibly,  there  is  some  hope  of  doing  this  :—  thedlfferenw.- 

FiTStly,—hj   the    supply   of     Canals   and    other  means   of    W  ^y  i"iga- 


Irrigation  to  the  drier  tracts  of  the  country  ; 


tiOD  : 


Seeondlp, — by    the    preservation    of    Forests    and  the    crea-    (M  by  preser- 
tion  of  « reserves "  of  Wood  and  Fodder.  l^iZ.'^mn'ot 

•'reserves"      of 

To  such   supplies  as  the  last-mentioned   the  name  of  "  Fuel  and  lerl*  "^  ^'^' 
"  Fodder  Reserves  "  is  generally  given,  and  will  be  used  through- 
out this  Report. 

38.  The  beneficial    influence     of  irrigation   in  dry    tracts  is  Beneficial  inHa- 
obvious,  but   that  resulting  from    the  growing  of  trees    needs 
some  explanation. 

It  has  been  much  debated  whether  forests  and  plantations 
do  actxially  bring  about  an  increase  of  rainfall  or  not.  But  I 
would  point  ont  that  their  real  influence  and  value  consist  in 
their  lowering  the  temperature,  and  thus  causing  moisture  to 
be  deposited  where  otherwise  it  would  pass  on.  As  a  con- 
seqaence  of  this,  forests  and  plantations  will  cause  rain  to 
fall  in  gentle  showers  instead  of  in  heavy  and  oEten  destruc- 
tive deluges.  Thus,  a  given  quantity  of  rain  will  be  dis- 
tributed over  a  greater  number  of  days,  and  its  value  to  the 
agriculturist  will  be  thereby  largely  increased.  The  true  test  of 
the  value  of  afforestation  in  this  connection  is,  not  so  much 
whether  the  total  rainfall  be  increased,  but  whether  the 
number  of  raini/  days  be  more.  The  denfall  is  also  in- 
creased in  the  neighbourhood  of  trees,  and  this  has  considerable 
agricultural  importance,  too. 

It  has  not  unfreqnently  been  observed  that  in  times  of 
drought  there  has  been  plenty  of  rain  in  the  clouds  overhead  ; 
what  was  wanted  was  some  agent  to  condense  and  "  bring  it 
"down."  Trees  would  materially  assist  in  performing  this. 
Again,  the  difference  between  the  action  of  a  gentle  rain  and 
that  of  a  heavy  deluge  is  very  marked ;  for,  while  in  the 
former  case  the  water  sinks  gradually  into  the  soil,  in  the 
latter  it  rapidly  runs  off  the  baked  surface  of  the  earth,  and 
very  often  causes  much  damage  by  the  destruction  of  roads, 
the  washing  away  of  bridges,  and  the  silting-up  of  tanks. 

Through  the   kindness   of  Mr.  Robert  H.    Elliot,    of   Mysore,  iDcreaseof 
I   am    able  to    supply  a  practical  illustration   of  the.  value  of  |he°rAes  °    " ' 
woods,  and   one  which  would    show  that,   in  regard  to   rainfall,  pSSg.*™" 
a  climate  can  be  favourably  influenced  in  about  26  years. 

Mr.  Elliot,  when  in  the  Neilgherries  in  1891,  carefully  exam- 
ined, with  the  aid  of  Government  officials,  the  Rain  Records 
from  1870  to  1890.  Previous  to  1870  Ootacamund  and  its 
neighbourhood  were  nearly  bare  of  trees,  so  much  so  that  a 
photograph  taken  about  that  time  has  no  resemblance  what- 
ever  to  the  now  thickly-wooded  Station,   the   result  of    a   large 
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other  bcne6ls 
attending  tree- 
planting:. 


Instances. 


1.  Madras. 


2.  Cairo. 


amount  of  planting,  both  by  Government  and  by  priva(e 
individuals.  The  returns  show  that,  taking  first  the  rainfall 
for  the  months  of  March,  April,  and  May  (when  the  rains  are 
purely  local),  there  were,  during  the  five  years  1870-4f,  121 
rainy  days  in  all,  while  in  the  same  months  of  the  five  years 
1886 — 90  (by  which  time  the  Station  had  become  fully  wooded) 
there  were  no  less  than  147  rainy  days.  Also  the  increase  of 
rainfall  for  these  months  during  the  period  1886 — 90  has  bden 
about  three  inches  a  year,  a  not  inconsiderable  diflference, 
though,  from  an  agricultural  point  of  view,  the  distribution 
of  rain  over  a  greater  number  of  days  is  more  important  than 
a  mere  increase  of  rainfall.  Again,  taking  all  the  months  of 
the  year  except  June,  July,  and  August  (trhich  are  excluded 
because  the  rains  of  this  period  are  not  local  in  origin,  but 
are  those  of  the  south-west  monsoon  and  come  from  a 
distance),  it  was  found  that  during  the  treeless  period  1870—4 
there  was  a  total  of  374  rainy  days  only,  whilst  during  the 
wooded  period  1886 — 90  there  were  416  rainy  days.  Further 
than  this,  it  was  ascertained  that  the  character  of  the  rainfall 
had  altered  within  late  years,  light  and  regular  rain  showers 
taking,  to  a  great  extent,  the  place  of  destructive  occasional 
torrents.  The  agricultural  importance  of  these  facts  is  very  great 
indeed. 

But  there  are  other  indirect  benefits  attending  the  spread 
of  tree-planting,  benefits  affecting  the  soil  itself  more  particu- 
larly. What  trees  do  is  to  hold  up  the  soil,  preventing  it 
from  being  washed  away  and  carried  off  by  streamlets ;  next, 
a  coating  of  vegetation  soon  covers  the  soil  on  which  trees 
are  growing,  and  binds  it  together,  though  at  the  same  time 
rendering  it  permeable  to,  and  retentive  of,  moisture,  so  that 
the  rain  no  longer  flows  off  as  it  would  over  a  hard,  dry 
surface  without  benefiting  the  soil  below.  Thus,  a  cool 
surface  is  produced  in  place  of  an  otherwise  dry  and  heated 
one  on  which  the  sun's  rays  would  impinge  directly,  and  from 
which  they  would  be  reflected ;  shade  and  shelter  are  pro- 
vided, and  in  the  end  a  moister  climate  will  prevail.  From 
old  records  and   descriptions   of    India  there   is    reason  to   believe 

formerly  what  it  now  is,  but  that 
accompanied,  as  it  has  been,  by 
denudation  of  forests  and  wooded 
tracts  without  reservation  of  land  to  affotd  wood  or  grazing?, 
has  done  much  to  render  the  climate  what  it  now  is.  Sir 
William  Denison  states  that,  when  Governor  of  Madras,  he 
Tvas  shown  districts  in  which  the  rain  had  retreated  as  the  forests 
had  been  cleared  back,  and  he  points  out  that  when  a  rain-carrying 
cloud  comes  in  contact  with  the  bare  and  heated  soil  the  tendency 
is  for  the  moisture  to  be  held  up  in  suspension  in  the  air,  and  not 
to  be  deposited  on  the  earth.  Such  districts  were  found  in 
Cuddapah,  Madura,  and  Travancore, 

The  case  of  Cairo  has  been  instanced  in  support  of  the  view 
taken  as  to  the  beneficial  effect  of  trees ;  since  plantations  have 


that  the  climate  was  not 
the  spread  of  cultivation, 
the   wholesale  and   reckless 
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been  established  theve  a  rainfall  has  appeared^  whilst  before  this 
there  was  none.  It  is  impossible,  however,  to  say  how  far  this 
result  is  dne  to  the  planting  of  trees,  and  how  far  to  the  opening 
of  the  Snez  Canal,  which  latter  is  known  to  have  caused  distinct 
climatic  changes. 

When  visiting  Etawab  (North- West  Provinces)  I  went  to  see^Etawah. 
a  plantation  for  the  supply  of  wood  and  grass ;  this  had  been 
established  abont  live  years  previously  on  land  which  was  nothing 
more  than  bare  ravine  laud.  The  whole  extent  of  the  plantation 
was  7,000  iighas  (4,375  acres).  I  was  assured  that  the  Station 
bad  not  been  so  bot  since  the  plantation  had  been  formed,  and, 
anyhow,  it  is  very  certain  that  the  now  wooded  and  grass-covered 
ravines  are  very  much  cooler  than  the  former  bare,  open  spaces 
were.  At  Jhansi  I  was  told  the  same  thing,  and  that  since  the 
introduction  of  the  system  of  hunding*  the  streams  and  planting 
the  slopes  with' trees,  the  Station  had  been  cooler. 

I  am  reminded  here  of  an  old  Sanskrit  saying  which  describes 
the  rainfall  as  being  divided  into  twelve  parts,  and  assigns  them 
as  follows  :  "  Six  for  the  sea.  Four  for  the  forests  and  mountains, 
and  Two  for  the  land." 

39.  Though    immense  tracts   of    country    have  been  denuded  ^"'^  °'  ^°p'' 
in  the  past,   there  are   still  considerable  areas    which  can  be  taken  thu  connectioD. 
np  and  rendered  serviceable   for    climatic    ends,  and  the    Forest 
Department  has  stepped    in  none    too  early  in    the  endeavour  to 

save  those  wooded  tracts  which  ave  still  left.  From  climatic 
considerations  alone,  the  work  of  the  Forest  Department  is, 
accordingly,  of  importance. 

40.  In  addition  to  the  protection  of  forests,  and  the  reservation  other  measures 
of    considerable   tracts  for    the    creation   of    "Fuel  and    Fodder  ^"^^pp'J; »' 
Keserves,  "  there  are  other  minor  measures   which  have  often  been  skelter. 
urged   by    the    Imperial    Department  of  Agriculture,  and  which, 

while      primarily     supplying   timber     and     fuel,  also  exercise  a 
benefit   in   the   provision    of  shelter,    shade,   and   coolness    in  the 
immediate    vicinity.     Such  are  the  growing  of   trees  along  canal  Plantation. 
banks  and  railway  lines,  and  the  encouragement  of  Arboriculture  Arboricdtare. 
by  the  planting  of  trees  along  the  sides  of  roads. 

These  matters  will  be  more  fully  dealt  with  in  Chapter, \'JII> 
when  considering  the  wood  supply  of  the  country. 

41.  But  little  help  must  be  expected  to  come  from  the  people  Tiie  application 
directly,  in  the  attempt  to  mitigate  as  far  as  possible  the  influence  meaenres  must 
of  climate.  They  are  hardly  likely  to  originate  such  measures  as  by  loTeVnment, 
have  been  suggested,  and  they  have  not  the  means  to  carry  them 

out.  Too  often,  it  is  to  be  feared,  they  will  even  oppose  the 
taking  of  remedial  action,  at  all  events  at  the  outset.  Such  has 
been  the  case  already  with  Forest  preservation,  and  it  will  not  be 
until  they  are  convinced  of  the  utility  of  the  measures  taken  for 
their  benefit,  and  for  the  improvement  of  their  agriculture,  that  the 


•  BttJKJtM.— Embanking,  i.e.,  holding  np  the  streams  that  wonld  aow  over  the  land  during  heavy 
rain,  by  means  of  embankments  on  which  grass  is  allowed  to  grow,  and  on  which  trees  are  some, 
times  planted  as  well. 


Sa  Climate, 

people  will  accord  their  hearty  support  j  the  tendency  with  them 
will  be,  as  it  has  been  in  the  past,  to  clear  and  to  destroy  rather 
than  to  save  and  to  plant.  Somethingr  may  be  done  by  way  of 
encouragement  in  offering  rewards  for  tree-planting,  but  it  is 
clear  that  the  work,  both  of  irrigation  schemes  and  of  maintenance 
and  creation  of  wood  "reserves,"  must  fall  to  the  share  of 
Government. 

miHnrai  Ifepart-      ^*  bccomes,   therefore,  the  duty   of   Agricultural  Departments, 

ments  to  enquire  Grst,   to  make  a  careful  enquiry   as  to  the   localities  in   which 

action  Bhouid"i)e  measures   for   mitigating   the   severity  of   the   climate    are    most 

tRken.  needed;  then,   to  ascertain    what  the  nature  of  such   action  is 

to  be,  and  how  it   may  be  best  applied.     This  can  only  be  done 

eflBciently   by    instituting    an     enquiry    such     as     that   I   have 

drawn   attention    to  in   Chapter    II,    and   by  an   "agricultural 

"analysis"   such     as  is     sketched     out  in   the   Government   of 

India's    Resolution   of   December   1881    [see  paragraph  4  of  the 

present  Report). 
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CONCLUSIONS.  coNCL  sions- 

42.  While  the  elimination  of  differences  due  to  climate  and 
affecting  agriculture  cannot  he  achieved,  the  mitigation  of  their 
influence  is  to  some  extent  possible.  This  may  be  done  by  increas- 
ing the  means  of  irrigation  to  dry  tracts,  and  by  preserving  and 
extending  "reserves"  of  wood  and  fodder.  In  these  ways  au 
improvement  in  agriculture  may  be  brought '  about.  Both 
measures  are  the  work  of  Government. 


RECOMMENDATIONS.  V  *^°?.SJ?^*"'" 

43.  I  recommend : — 

The  extension  of   Canals  and   other   means  of  Inigation  to 

the  drier  tracts. 
The    establishment,  wherever  possible,  of  "  Fuel   and   Fodder 

Reserves. " 
The   increase  of  Plantations  along    Canal   banks   and  Railway 

lines. 
The  Spread  of  Arboriculture. 
The    instituting   of   Enquiry   by    Agricnitaral    Departments 

as  to  where  the  above  measures  are  needed,  and   how  they 

may  best  be  carried  out. 


S4 


CHAPTER  V, 


CHAl'TER  V. 


Soil, 


foil. 


Absence  o{  44.  Thb  soUs  of  India  have    not,    so  far,   been    made   tbe 

of'the  BoifB"''^    subject  o£  careful  or  scientific  study.     A  few  analyses  are  recorded 
of  India,  of  ^\■^Q  goilg  of   particular  spots,   and  on    two  of  the  Government 

Experimental  Farms  a  practical  analysis  of  the  soil  has  been 
attempted  by  growing  crops  on  them  with  the  aid  of  manures 
in  which  certain  chemical  elemeats  have  been  alternately  given 
or  withheld.  -This  Has,  however,  been  done  without  a  previous 
knowledge  of  Ihe  soil  and  its  constituents  having  been  gained ; 
has  not  been  definitely  known  how  much  of  each  chemical 
elenoent  was  actually  supplied  in  the  manures ;  nor  was  there 
any  subsequent  soil -analysis  in  order  to  see  which  oonstituents, 
and  how  much  of  each,  had  been  removed  by  the  cropping. 
Such  experiments  have  a  certain  value,  it  is  true,  and  may 
occasionally  give  some  rough  idea  as  to  the  needs  or  capa- 
bilities of  a  particular  soil,  but  they  fall  far  short  of  what 
may  be  gained  by  a  systematic  and  scientific  enquiry.  I  do  not 
wish,  however,  to  attach  too  high  a  value  to  the  mere 
chemical  analysis  of  soils  as  the  index  to  all  soil  improvement, 
knowing  well,  as  I  do,  the  diflSculties  of  interpreting ,  the 
Need  of  caution  results  aright,  and,  especially  in  the  case  of  India,  of  applying 
iuitsof''sdCTtiac  ^^^  results  in  the  form  of  recommendations  that  will  be 
enquiry  to  practically  useful.  It  is  not  enough  to  ascertain  that  a  par- 
oaitare."^"'  ticular  ingredient  may  be  wanting  in  a  soil  or  be  beneficial  to 
a  crop,  but  it  is  necessary,  too,  to  know  in  what  practical  and 
most  economical  form  that  ingredient  may  be  supplied, 
and  whether,  in  efifeet,  it  will  pay  to  apply  it  at  all.  In  this 
respect  India  is  very  differently  oircumstaneed  to  England, 
America,  and  other  countries.  Not  only  is  there  an  absence 
of  large  landowners,  but  the  few  wants  and  scanty  means  of 
the  cultivators,  and  the  smallness  of  the  holdings  (averaging 
probably  less  than  five  acres  each),  make  it  necessary  to 
consider  measures  of  improvement  from  a  special  point  of 
view.  This  has  not  been  sufficiently  borne  in  mind  by 
those  who  have  advocated  "  improved "  implements  and 
chemical  manures  for  Indian  agriculture.  Even  those  (and 
Natives,  too)  who  have  lived  in  England  or  have  gone  there  to 
study  have  been  disposed  to  exaggerate  the  value  of  chemical 
manures  and  chemical  analysis  of  soils.  While  urging,  as  I 
The  re<ii  nee  of  shall  do  strongly,  the  employment  of  chemical  and  analytical 
ohemioai  auaiy-  skill  iu  conuection  with  the  investigation  of  the  soils  of  India, 
■IS  o  SOI  8,  e  ,  ^^^  .^  agriculture  generally,  I  must  not  lead  those  whom  I 
am  called  upon  to  advise,  to  expect  too  much  from  the 
researches  of  an  Agiicaltural  Chemist.  Analysis  of  soils  may 
do  much  to  explain  phenomena,  and  to  suggest  the  lines  of 
improvement,  but  it  can,  unaided,  certainly  not  reform 
Agriculture.  There  is,  however,  without  doubt,  a  large 
field    open    for    enquiry,    wherein   the     assistance    of    chemical 
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analysis  will  be  positively  necessary,  but  it  must  be  employed 
in  conjunction  with  an  intelligeB/t  acqaaintance  with  agrioul- 
tural  practice  and  with  the  needs  and  resources  of  the 
agricultural  classes,  an  acquaintance  which  can  only  come 
from  a  careful  and  systematic  course  of  enquiry.. 

45.  In   respect  of     different    geological  types   of  soil  India  vanaHon  tn 
exhibits   far  less   variation    than   £nglaud.     Soils  of  one   main  Jli^aa"o°?s°not 
character    stretch   unchanged  over    infinitely   wider    areas,   and  ^o  marked  as  in 
the  differences  found  in  England  on  a  single  farm,   necessitating   °^ 
special  treatment  and  the  growing  of  particular  crops  on   each 

kind   of  land,   are    not  often  met  with  in  India.     Reference  to 

the  Geological   Map   given   in   this   Beport  will   show  that   the  Geological  Map 

divisions  are   few  in  number    and  little  varied  over  the  country,  "tias^f  Sidia/' 

They    may   be   said    to   consist   of   three     different     kinds   only, 

marked  respectively  on  the    map,    brown   (alluvial   tracts),    green 

(biiick  cotton-soil),    and    red     (hard   rock).    The    vast    alluvial 

plains  composed  of   mnd  and   sand   stretch   across  the   northern 

portion  of    the    country    from    west   to    east  j    the  second  type 

or    black     cotton-soil     is    a    basaltic   formation,    and     occupies 

maiuly  the  central  and   western  divisions   of  the   map  ;   lastly, 

the  hard,    rocky   type»   composed  of   archaean   and  metamorphic 

rocks,   covers   the     southern     and     sonth-eastern     divisions.     In 

the    next  chapter  I    shall    have  occasion    to   point  out   how  th& 

effect  of  irrigation  is  altered   by   the   existence  of   these  different 

kinds    of    soil.     Peaty    soils    are   -but    little    known    in    India,  T,pjg„fB„i,^ 

the    chalky    gravels    and    oolite    soils,    the   marls  and  clays  and 

other    varieties    met    with    in    England    are    ab^ent  ;    in    tbeit 

place  are    found   distinctive     types   in    the   "black    eottoni-soil," 

in  the    presence   of     concretionary    nodules^  of    carbonate  of  linip 

called    iankar,    and    in    vast    alluvial    plains    and    silt-renewed 

tracts. 

46.  Aithoogh  the   main  geological  types  of  soils  are  not  so  irnmcrons  enb- 
variedas  in  Eogland,  there   are  a  large   number   of   subdivisions,  4i™'«°»  »'«"•• 
known  by  local  names   differing    in    each    district,    but    the  re-  i.ocai  ciasBiflca- 
spective    qualities  of  which   are    quite  dearly   understood  by  the  '°"' 
cultivators.     These     minor    differences,    the  result  of   variations 

in  climatic  conditions,  in  the  system  of  man»nng,  and  in  the 
greater  or  less  prevalence  of  trees  and  forest  in  the  neigh- 
bourhood, are  more  numerous  in  India  than  in  countries  of 
more  uniform  elimate  and  more  similar  agricultural  practice 
and  surroundings  throughout.  In  several  Provinces  a  regular 
system  of  classification  of  soils  exists,  and  is  ased  for  Settle- 
ment purposes,  while  each  district  has  its  own  classification 
under  the  particular  local  names  given  to  the  soils  in  each. 
In  some  Provinces  every  field  even  is  classed  according  to 
its  position,  the  nature  and  depth  of  the  soil,  the  crops 
grown  on  it  (whether  it  be  wheat  or  rice  or  '^garden''  land),  its 
nearness  to  the  viUage  site,  etc.,  and  particulars  are  recorded 
as  to  its  being  «nbanfeed,  irrigated,  or  open  to  damage  from 
water-channels,    and    whether   it    be     exposed    to    injury    from 

wild  beasts,  etc. 
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KuJ'ting  "'  ^'^'  ^^   ""^^    occasion    when   I  was  in  the  Central  Provineee, 

Revenue  officials  several  Inspectors  of  Village  Accountants  {patwaris)  and 
in  agncu  ture,  jjigj^jigt  Inspectors  came  to  me  j  and,  as  we  went  over  the 
fields  together,  I  was  much  struck  by  the  minute  discrimina- 
tions which  they  made  between  different  varieties  of  soil,  and 
by  the  interest  which  they  took  in  this  part  of  their 
work.  They  were,  however,  quite  igtiorant  as  to  how  soil 
came  to  be  formed,  and  of  the  forces  of  nature,  and  of  thu 
causes  which  produce  difEerences  of  soils.  With  a  little 
sound  instruction  in  agriculture,  and  in  the  elementary  facts 
of  science  afPecting  it,  these  men  would,  I  thought,  have 
a  much  more  intelligent  understanding  of  agriculture,  and  of 
the  conditions  with  which  they  have  to  deal  in  their  daily 
work. 

Improvement  of        48.  I  conlc  now  to  tte  improvement  of  the  soil.    This  mast 
tSnTin  whYch'it  take  one  of  two  forms :   first,  the   rendering  of    cultivated    land 
may  proceed,      mo^e  prodacfcive ;   second,  the  reclamation   of  land,  or  the  making 
fit  for  cultivation  laud  which  is  now  considered  nnculturable. 

Is  the  soil  of  49,  Under  the  first  head    the  question    naturally  arises — Is 

exhaiiBt^e'd?"'^  the  soil  of  India  becoming  exhausted?  This  is  not  an  easy 
question  to  answer.  Time  after  time  it  has  been  pointed  out 
to  me  that  the  same  fields  have  gone  on  growing  the  same 
crops  on  much  the  same  system  as  at  present,  for  centuries 
past;  it  is  averred,  too,  that,  by  rotation  and  fallows,  the  land 
receives  the  necessary  change  of  cropping  and  the  "rest" 
from  cultivation  which  prevents  it  from  going  down  in 
quality.  Further  arguments  are,  that  the  rainfall  contains 
more  nitrogen  in  India  than  in  England,  that  the  sun  acts  as 
a  fertiliser,  and  so  on.  On  the  other  hand,  there  is  a  pretty 
general  belief  that  the  soil  is  becoming  less  productive,  and 
remarks  to  that  effect  occur  over  and  over  again  in  the 
Settlement  Reports  of  most  able  officers,  obliging  one  to 
conclude  that  they  are  mere  than  mere  casual  observations. 

wantofpositiTo        When,   however,   one    looks    for    positive    evidence    of    soil' 
evidence,  exhaustion,  I  admit  that   it   is   not  forthcoming.     Still,  this  does 

not  prove-  that  exhaustion  is  not  going  on.  The  want  of 
evidence  is  due  rather  to  the  absence  of  reliable  records  in  the 
past,  and  to  attention  not  having  been  paid  earlier  to  the 
crop  out-turns.  When  the  question  as  to  whether  the  soil  was 
deteriorating  was  asked  by  the  Famine  Commissioners,  the 
reply  received  from  Bengal  was,  that  there  were  no  means  of 
ascertaining.  This  same  answer  might  with  truth  have  been 
given  by  all  the  Provinces,  for  the  whole  of  the  replies 
received  were  very  indefinite,  and  dealt  with  surmises  and 
with  popular  report  rather  than  with  actual  facts.  When 
investigating  the  subject  myself,  I  hoped  to  find  in  Settle- 
ment Reports  more  definite  information,  deduced  possibly 
from  instances  of  assessment  having  been  reduced;  but, 
whilst  a  large  number  of  instances  are  given  where  land 
had    become     uuculturable     owing     to  the   spread  of  the  eSlor- 
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escenoe  of  soda  salts  known  as  rei  *  (the  land  so  affected  bein^ 
called  j/gart),  there  are  but  few  cases  mentioned  in  which  actual 
deterioration  of  soil  through  continual  cropping  is  stated  to  have 
taken  place.  Where,  in  the  absence  of  reA,  assessment  had  been 
reduced,  it  is  impossible  to  ascertain  whether  any  of  the  many 
other  influences,  such  as  fall  in  prices  of  produce,  want  of  rain,  in- 
debtedness of  the  cultivators,  or  oppiession  of  landlords  (zemindars), 
has  been  the  real  cause  of  the  reduction  granted,  or  whether  actual 
failure  in  the  productive  power  of  the  soil  has  been  brought 
about. 

It  is  hard  to  gauge  out-turns,  and  to  get  to  know  what  the  cifficnity  of 
soil  is,  by  itself,  capable  of  producing,  or  for  what  period  the  question. 
return  from  manured  land  will  contmue  to  differ  from  that  of 
unmanured.  Further,  it  has  to  be  considered  that  as  fresh  land 
is  broken  up,  the  manure  supply,  always  limited  and  insufficient, 
has  to  be  spread  over  a  larger  area  than  before.  The  opinion  of 
cultivators  must,  1  know,  be  taken  as  worth  little,  especially  if  it 
be  given  at  a  time  when  a  re-settlement  is  imminent ;  the  other 
opinions  which  I  shall  presently  quote  I  give  without  wishing 
undue  weight  to  be  attached  to  them. 

On  two   points   there  is,  however,  decided  a^eement :  firstly^ 
that  land  newly  brought  under  cultivation  yields  well  at  first,  but 
that,  after  a  time,  the  produce  falls;   ani  secondly,  that,   whether 
the  soil  be  undergoing  exhaustion  or  not,  it  is  certainly  not  being 
enriched,  nor  is  the  average  out-turn  over  the  whole  cultivated  area 
an  increasing  one.     This  has  led    many   to  the  conclusion  that,  Theory  that  sow 
while  land  newly  broken  up  will  yield  largely  for  a  time  and  then  "^or'a"? 
decline,  this  decline  will  not  go  below  a  certain  level,  and  there  it  oertaio  umit  anj 
will  stop.     The  instances  of  unmanured  plots  on  the  Experimental  *'*'"' °*'''^°' 
Farms  at  Rothamsted  and  Woburn,  in  Enjjland,  have  been   quoted 
in  support  of  this  view  j  but   these,  though  they   show  that,    after 
a  certain  level  has  been  reached,  subsequent  deterioration  goes  on 
very  slowly,  yet  prove  that  it  does  go  on. 

The  results  obtained  at   Rothamsted  in   the  case  of  a  wheat  Eipeiience  at 
crop  continuously  unmauured  for  40  years  are  :—  Bothnmsica. 

Average  produce  of 
Corn  per  acre  in  Bnshels. 

8  years  1844 — 51  (previous  to  oommencement  of 

experiment)     .....  .17 

20  years  1852— ?1  (experimental  period)       .  ,        13'9 

20  years  1872—91        „  „     .         .  .        IM 

That  positive  evidence  of  exhaustion  in  the  soils  of  India  is 
not  yet  forthcoming  is  no  proof,  therefore,  that  the  process  is 
not  slowly  going  on, 

*  JSeft.— An  efflDrescenoe  oi  soda  salts,  which  aE>peaT8  aa  a  white  crust  on  the  surface  of  the  soil 
and  renders  it  nncnllurable.  The  salts  are  principally  impure  carhonate  of  soda,  but  sulphate  of 
soda  also  occurs  largely,  and  with  them  are  found  common  salt  and  salts  of  lime  and  magnesia. 
See  also  paragraphs  67  and  74. 

trior,— Land  impregnated  with  soda  salts,  as  aboye,  and  thereby  rendered  barren.  See  also 
paragraphs  73—78. 
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Instances  in 
support  of  the 
view  that  ex- 
haustion of  soil 
ie  going  on  in 
India  ; — 
(a)  fromCoimba- 
tore  (Madras)  ; 


(S)  from  Gorakh- 
pur  (N.-W.  P.); 


50>  I  invite    attention  to  the    following   instances  which   I 
have  gathered,  or  which  others  have  kindly  collected  for  me  :— 

Mr.  Nicholson,  in  his  "  Manual  of  Coimbatore,"  says  :  — 

"  In  Erode  (Madras)  the  dry  crops  are  usually  poor;  the  taluk  hss  been 
"  widely  cultivated,  so  that  the  land  has  had  no  rest ;  rainfall  is  variable  and 
"  partial,  cattle  are  not  abundant,  and  population  is  large  so  that  the  surface 
"soil  (and  there  is  but  scanty  soil  on  the  uplands)  is  exhausted  foe  want  of 
"sufficient  manure,  most  of  which  goes  to  the  gardens." 

Again  : — 

"  The  open  sandy  and  treeless  wastes'  south-east  of  iTdamalpet,  near  the 
'*  foot  of  the  bills,  are  melancholy  instances  of  reckless  tree  destrnotion  in 
"  long'distant  periods ;  these  were  evidently  rich  jungles  like  those  of 
"  Anaimalai,  but  are  now  treeless  and  exhausted." 

In   the   Gorakhpur   (  North- West  Provinces  )    Report  is  the 
following  :^ 

"  Although  the  productiveness  of  the  soil  contrasts  favourably  with  that 
"  of  neighbouring  diatriots,  Mr.  Wynne  is  of  opinion  that  gradual  deterio- 
"  ration  will  necessarily  result  from  the  ruinous  system  of  over-cropping 
"  which  is  now  practised.  The  fertility  of  the  land  is  not  maintained  b^ 
"  allowing  the  fields  to  remain  periodically  fallow,  or  by  a  sufiScient  use  of 
"  manure,  or  by  a  judicious  system  of  rotation  of  crops.  .... 

"  In  proof  of  the  correctness  pt  his  impression  in  regard  to  prospective  general 
"  deterioration,  he  remarks  that  Tappah  Sngurah,  which  has  been  the  longest 
"  inhabited,  and  twenty  years  ago  was  said  l)y  Mr.  Chester  to  be  one  of  the 
"  most  fertile,  is  now  the  least  productive  in  the  pergunnah,  and  contrasts  most 
" -anfavourably  with  Tappah  Sehurree,  of  whicti  the  soil  wns  lately  virgin. 
"  In  a  note  on  the  Settlement  of  Gorakhpur  Mr.  Reade  referred  back  to  a  tradi- 
"  tionary  period  when  the  district  had  been  one  of  the  most  productive  and 
"fertile  in  this  part  of  India.  It  had  subsequently  reverted  to  its  primeval 
"  state  of  forest  and  jungle,  from  which  it  has  been  gradually  emerging  within 
"  the  memory  of  the  present  generation.  He  concluded  that  it  was  liable  at 
"  Ions  and  undefined  intervals  to  such  periodical  alterations,  and  anticipated  a 
"  gradual  deterioration  after  cultivation  should  have  been  carried  to  a  maxi- 
"  mum.'' 


(  c)  from  Gonda 
(Oudh); 


(i)  from  Purtob. 
gurh  (Oudh); 


(i!\  from  Lohar- 
daga  (Uengal). 


In  paragraph  19  of  the  review  of  the  Gonda   (Oudh)  Eeport 


IS 


this 

"There  is   no   alternate  root  crop    known    to   the    husbandry.     A  large 
"  amount  of  animal  manure  is  diverted  from  the  land  and  used  for  fuel. 
"  •     •     •      .     The  natural  consequence  is  that  over-cropping  in  time  exhausts 
"  even  the  best  soils,   and   the   culture  during  a  series  of  years    is  unduly 
"  low." 

In  the  Purtabgurh  (Oudh)  Eeport  occurs  this  : — 
"  The  soil,  though  fertile,  bears  evidence  of  eihaustion  through   want  of 

"  manure  aad  fallow  seasons The  root   of  the  present 

'■  complaint,  that  the  present  yield  is  not  equal  to  that  of  former  times,  lies 
"  in  the  fact  that  under  the  native  rule  a  field  was  seldom  tilled  for  more 
"  than  two  or  three  years  in  sueoesiion.  In  the  third  or  fourth  year  a  plot  of 
"  waste  was  broken  up,  while  the  whole  land  was  allowed  to  lie  fallow.  A 
"  succession  of  rich  harvests  was  the  consequence.  Now,  however, 
"  competition  steps  in  and  prevents  the  resting  of  single  acre." 


Report   on  the  agriculture  of  Lohardaga    Mr.  Basu 


In  the 

writes  : — 

«' The  fertility  of  the  soilis  being  reduced  fast  to  the  permanent  limit  by 

(1)   continued  cultivation  without   replacement  by  sufficient   manure  •   (2) 

«  spread  of  cultivation  (less  forests  and  pasture,  less    cattle,    and  bigger  areas 
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'<  to  bff  raannred)  i  (3)  oaUIe  epidemios.  The  suuplv  of  manure  is  exbremely 
■'  limited." 

In  another  passage  Mr.  Basa  says  !-^ 

"  Fallowing  used   to  be    done,  bat  is  tesiricted   offing  to  pressni-e   of 
"  population." 

From   the   rejplies  to  enquiries  addressed  by  the  Famine  Com- 
miBsioa  t  take  the  foUowirig  : — 

Centtal  Prminees. — Mr.    (now   Sir  Charles)  Elliott  in   1865  (/jinstaaoea 

____i„  from  replies  to 

wrote:—  enquiry  of 

"It  stands  to  reason   that   land,  even  the   black  soil  of  the  Neibn'dda  mSion  as  to* 
"  Valley,  must  deteiiorate  if  it  is  aropped  year  after  year   without  anything  exhaastion 

"  being  returned  to  it As  long  as  half  the    first  class   was  uncul- ?' Central  Prov- 

"  tivatedi   and  a  new  field  opuld  be   broken   up  for  every   one  thrown  into  ince> 
"fallow,  the    crops  (of  the  Nerbudda   Valley)  are  not   likely   tohave  dete- 
"riurated  muoh.     Bat  when     once    regular    onltivation   set    in,     and    tla 
"majoi-ity  of  the   land    came    under    the  plough,  a    certain     amount    of 
"deterioration  followed.  .  .  .  i  .  .'* 

"  The  old  rate  of  prodube  iii  the   golden    age,  or  fifty   yeart  ago,  ia  8up- 
"  posed  to  have  been  tenfold,  and,  judging*  from  the   Tapti  Valfey  ...... 

•'  I  do  not  conceive  it  can  have  been  rriore  than  twellvefold.  I  reckon  the 
"average  now  to  be  sixfold,  and  jny  belief  is  that  it  fell  very  rapidly  from 
•'twelvefold  to  about  eight,  and  then  rather  slowly  to  six  or  seven;  tba(t 
"  ft  was  at  that  stage  when  the  land  was  reported  ^very  mnch  exhansted' 
"  in  1830,  and  that  it  has  fallen!  very  slightly,  if  at  all,  since  then." 

Madras.-^  i'-  *""*""• 

"  No  Clollector  has  repotted  that  there  has  been  deterioration  of  the  soil 
'*  within  his  own  experience,  but  some  are  satisfied,  from  the  enquiries  they; 
''have  made,  that  deterioration  is  going  on.  .  .  ■  •_  •  •  The  question  rif 
''deterioration  does  not  specially  arise  in  this  Frasideaoy  with  regard  to 
"  irrigated  land.  On  the  contrary,  visible  deterioration  is  apparent 
"obiefly  in  corinec'tiou  with  uniirigated  land  newly  taken  op,  arid  not 
"  nnfre^nently  relinqnished  again  after  some  yerfrs  in'  favour  of  another 
"  fresh  field,  or  one  that  has  h^  some  years'  rest." 

51.  The  above  extracts,  while  perhaps  not  furnishing  aibsolute  Troder  esisting 
proof  that  the  process  of'  exhaustion  in  soils  is  going  on,  point  ag??onKe'tha 
to  much  more  than -mere  probability  of  its  existence.  It  «i«sl  ^^^^ftloom* 
be  accepted  as  an  axiom  in  agricultuie  that  what  is  taken  offg'W^aUy 
the  land  in  drops  must  in  some  way  be  put  back  into  the  soil, 
or  else  the  soil  will  suffer  exhaustion.  It  is  an  equally 
accepted  fact  that  the  production  of  heavier  Crops  means  that 
more  manttre  must  be  applied  to  the  land.  A  country  which 
exports  both  etops  and  manure  must  be  dedlinin^  in  fertility. 
Now,  what  is  the  state  of  things  as  regardte  Ind'ia  ?  On  th& 
one  hand  there  is  a  large  export  of  oil-seeds,  cotton,  and  other 
products,  besides  an  increasing  one  of  wheat,  all  of  which 
remove  a  oonsiderable  amount  of  the  soil-constituents.  What 
is  returned  in  thedr  place  ?  Only  the  straw  or  the  stalks  and 
leaves  •  and  it  is  not  even  correct  to  say  that  these  are 
returned,  for,  after  sill,  it  is  only  a  portion,  and  frequently  a 
very  sihall  portion,  that  does  find  its  way  back  to  the  soil. 
Part  is  necessarily  used  up  in  the  bodies  of  the  cattle,  part  is 
wasted  by  imperfect  conserving  and  storing  of  manure,  part 
liiust  unavbidaibly  l)e  lost,  however  great  the  care  that'  may  be 
taken;    thus   it   comes    about   that    it  is   only  a  fraction   that 
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contributes    finally    to     making  up   the  loss  the   soil  has   sus- 
tained. 

Were,  on  the  contrary,  all  grain  to  be  consumed  by  the 
people,  and  all  nigfht-soil  to  be  used  in  agriculture ;  were  all 
refuse  of  oil-seeds  (after  pressing  out  the  oil)  to  be  utilised  for 
manure;  were  all  straw  to  be  consumed  by  cattle,  and  the 
droppings,  solid  and  liquid  together,  to  be  carefully  preserved; 
lastly,  were  all  stalks  and  leaves  to  be  buried  again  in  tbe 
land;  then  the  balance  might  be  more  nearly  preserved.  But, 
as  things  are,  the  exports  of  oil-seeds,  grain,  etc.  (that  of  bones 
I  will  discuss  later),  simply  mean  so  muoh  of  the  soil-con- 
stituents carried  of,  for  which  no  adequate  recompense  is 
made. 

The  consequence  must  be  that  the  soil  becomes  gradually 
poorer,  though  the  effect  may  not  as  yet  be  visible  to  the  eye  ; 
for,  even  if  the  soil  be  still  produei^ig  the  same  crops,  the 
potential  fertility  (by  which  I  mean  the  reserve  of  con- 
stituents for  the  production  of  future  crops)  must  be  suffering 
loss,  and  the  capabilities  of  the  soil  must  be  less  than  under 
a  system  of  equal  giving  and  taking.  In  face,  therefore,  of 
the  enormous  increase  recorded  in  the  population,  and  future 
increases  that  will  have  to  be  met,  it  becomes  a  most  serious 
question  how  the  food  for  these  millions  is  to  be  found ;  in 
other  words,  how  the  manure  ie  to  be  obtained  without 
which  the  crops  necessary  for  feeding  these  people  cannot  be 
grown. 

52.  I  cannot,  therefore,  agree  with  the  theory  that  fixes  a 
certain  level  to  whioh  production  may  sink,  hot  below  which 
it  will  not  go.  This  is  apparent  rather  than  real.  The  decline 
may  bo  slow,  but  this  is  a  mere  matter  of  time.  When  we 
compare  the  wheat-yields  of  different  countries,  we  have,  as 
nearly  as  one  can  judge,  the  following  :— 

Tabib  I.— Wheat-yields  of  dififerent  Countries, 


Average  yield    ^er 
acre  in  baehela*  . 


India.1 


Bushelt, 
10 


ITnitedt 
Kingdom, 


Bushels, 


France. 


Bushels, 
17 


Germany, 


Bushels, 
18 


Kassia. 


Canada. 


Bushels, 
9 


Bushels. 
U 


United    i 

States  of  Anetralia. 
America. , 


Bashelt,     Bushels, 
12-5  11 


•  Taken  from  the  Agricnltnral  Setarns  of  the  Board  of  Agriculture,  1890. 
t  Averase  of  the  five  years  eudins  1888-89,  as  given  in  tbe  Government  of  India's  statistics. 
The  average  yield  in  1889-90  was  9*1  bushels  only. 

t  Average  of  the  last  10  years.    The  average  of  the  last  eight  years  was  30  bushels. 

The  wheat-yield  in  India  will  vary,  not  only  according  to 
the  season,  but  also  with  the  conditions  under  which  the 
crop  is  grown :  for  instance,  it  must  be  taken  into  account 
whether  the  land  be  manured  or  not,  whether  it  be  land 
dependent  on  rainfall  alone,  or  supplied  by  irrigation  as  well, 
and  whether  rainfall  be     suflScieut    or     not.    As  nearly     as    a 
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conclusion    can   be  formed,   tlie  following  are  the  out-turns   on 
some  of  the  respective  classes  of  land  :— 
On  UDmanured  dry.>crop  land  where 
rainfall  is  precarious   and  often 
insufficient        -         -         -         -     7  bushels  per  acre. 
On  manured  land  in  tracts  of  better 

rainfall     -----  10       „  „ 

On  manured  and  irrigated  land       -  15  to  ^5  bushels  per  acre. 

In  comparison  with  the  above,  it  may  be  mentioned  that 
in  the  B,othamsted  Experiments  the  produce  of  land  continu- 
ously unmanured  for  40  years  is  12^  bushels  per  acre,  at  61  lbs. 
per  bushel. 

53.  The  real    answer   to    the   question  whether  the    soil  of  PosBibio  expia- 
India  is  becoming  exhausted  or   not,  seems    to   me   to   lie  in  the  decihTehi^on 
fact  of  the  small  produce  annually  removed.     In  England,  with  J,'';*''''^"'"*   . 
its  28  to  30    bushels   per   acre,   what  is   removed  over  and  above  though  really 
the  yield    of   the    unmanured  land  is  due   to  what    is    put  into  ^"**™'- 
the  land  in  the  form  of  manure ;  India's  10  bushels,  on  the  contrary, 
represent  almost  entirely   what   is    taken    out   of    the   soil  itself. 
'I'he  extra  crop  in  England  is,  in  other  words,  the  produce  of  what 
is  added  to,  and  not,  as  in  India,  the  produce  of  what  is  taken  out 
of,  the  soil. 

Nevertheless,  the  powerful  sun  of  India,  aided  by  moisture, 
or  by  water  (where  it  is  applied  artificially),  exercises,  I  believe, 
a  far  more  rapid  and  powerful  influence  in  decomposing  and 
bringing  into  an  assimilable  condition  the  constituents  of  the 
lower  layers  of  the  soil  and  of  the  stones  and  rocks  which  go  to 
produce  soil  than  is  the  case  in  England;  and  why  no  decline 
is  noticed,  after  a  certain  limit  has  been  reached,  may  be 
due  to  there  being  just  enough  fresh  material  decomposed 
and  brought  into  active  condition  annually  to  produce  the 
requisite  small  yield.  It  must  not  be  forgotten,  it  is  true, 
that  the  wheat  crop  of  England  is  generally  a  nine  months' 
crop,  that  of  India  only  a  five  months'  cropj  but  I  believe 
that  the  influences  named  above  are  the  most  potent  factors  in 
causing  the  differences  of  yield.  Were  demand,  however, 
made  upon  the  soil  for  a  greater  yield,  the  soil  could  no  longer 
supply  it,  and  it  would  have  to  be  met  by  outside  sources,  in 
other  words,  by  manure. 

Such  a  demand  must  be  looked  for  in   the  rapidly  increasing  importance  of 
population,  and  in  the  greater  difficulty  of   providing  food  for  *''« '^f^'A™,"' 

*1  *^    o-        T  /^    •   J       •        J.        i.'  i      J.I.-  LI  x-        ^    J  manure  supply. 

it.  Sir  James  Cairo,  in  treating  oi  this  problem,  estimated 
that  if  the  produce  of  the  laud  could  be  increased  by  one  or  two 
bushels  per  acre  the  difficulty  could  be  met.  It  will  be  my 
endeavour  to  show  in  this  and  the  following  chapters  that  the 
necessary  increase  can  only  be  met  in  one  way,  viz.,  by 
improving  the  manure  Bupply  of  the  country.  Improvement 
in  the  system  of  land  tenure,  improvement  of  the  land  by 
expenditure  of  public  and  private  capital  on  it,  and  similar 
measures,  may  alleviate  the  condition  of  the  Indian  cultivator, 
but^  they  will  not  give  him    larger  crops,   and  they   will  not 
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provide  the  food  that  the  people  must  have  to  live  upon.  For 
this  the  soil  itself  must  be  looked  to,  as  it  alone  can  produca 
the  crops,  and  manure  alooe  can  enable  it  to  bring  forth  the 
necessary  increment,  The  question  of  manure  supply  is,  accord- 
ingly, indissolubly  bound  up  with  the  well-being  and  even  the 
bare  existence  of  the  people  of  India. 

54.  Having  considered  the  soil  as  a  whole,  and  chiefly  in 
regard  to  the  important  question  of  its  deterioration  or  the 
reverse,  it  is  well  that  I  should  now  discuss  the  separate 
ingredients  which  go  to  make  up  soil,  and  which  cause  the 
difference  between  one  soil  and  another.  The  ma:n  ingredients 
are  the  followiatf  : — water  or  moisture,  vegetable  matter  or 
kumus,  sand,  clay,  and  carbonate  of  lime.  These  I  shall  take 
as  presenting  themselves  in  a  chemical  study  of  Indian  as 
distinguished  from  English  soils,  and,  in  addition  to  pointing 
out  the  most  characteristic  differences,  I  shall  endeavour  to 
indicate  possible  lines  of  further  enquiry. 

55.  First  to  be  considered  among  the  components  of 
cultivated  soil  is  Water  or  Moisture,  without  which  no  germi- 
nation is  possible.  In  India  the  relation  of  soils  to  moisture 
acquires   a   greater   significance  than    almost    anywhere   else,    on 

Special  import-  accuunt  o£  the  rainfall  being  limited  to  particular  periods, 
anee  m  India,  jngjjggj  ^f  being  distributed  throughout  the  year,  and  because 
of  the  intense  and  prolonged  heat,  with  consequent  rapid 
evaporation.  Climatic  conditions,  as  shown  in  Chapter  IV,  exer- 
cise most  marked  influences  upon  Indian  Agriculture,  and  cause 
the  practice  of  it  to  vary  greatly  in  different  parts. 

to  in^°B°ure '""^  ^  striking  difference  is  seen  between  the  condition  of 
English  soils  and  that  of  the  generality  of  Indian  soils. 
Speaking  broadly,  it  may  be  said  that  the  normal  state  of  an 
English  soil  is  "  wet,"  and  that  of  most  Indian  soils  "  dry  j" 
and  whereas,  in  the  case  of  the  former,  the  object  is  generally 
to  get  rid  of  the  superfluous  water  by  means  of  drainage, 
the  difficulty  in  India  is,  as  a  rule,  to  keep  the  moisture  in,  the 
land.  The  relative  behaviour  of  soils  to  the  moisture  which 
falls  on  them  in  the  form  of  rain,  or  which  is  conveyed  to 
them  by  artificial  means  of  irrigation,  ie,  therefore,  of  great 
importance.  The  differences  of  geological  types  of  soil  men- 
tioned in  paragraph  45  mast  be  here  again  borne  in  mind, 
and   reference   to    the    Geological    Map   will  assist  the  explana- 

Aiinviam.  tion.  Tlie  alluvial  soil  (coloured  brown  on  the  map)  which 
occurs  in  the  Punjab  and  Nortb-West  Provinces,  under  condi- 
tions of  a  dry  climate,  low  rainfall,  and  hot  sun,  soon  loses 
its  moisture  and  becomes  baked,  so  that  dependence  has 
largely  to  be  placed  on  irrigation,  and  the  more  so  whei'e  the 
alluvium   (or   mixture   of  sand  and    clay)  is  sandy    rather  than 

Hard  rocky  soii.i  clayey  in  character.  So,  too,  the  hard  rocky  formation 
(coloured  red)  of  Southern  and  South-eastern  India  calls  for 
the  same  measures.     But  where,  as  in  the    Central  and  Western 

Biacii  cotton-     parts,  tile    black    cottun-soil    (coloured   green)    occurs,  we    find    a 

Boi).  great  difference,    for    this   soil  is    naturally    very    retentive   of 
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moistnre,  and  as  it  dries  it  cracVs  into  blocks  whicb,  thoii<>h 
hardened  aud  baked  exterDally,  will  be  found,  on  being  broken 
open,  to  have  enclosed  moisture  within  them,  and  to  have  thus 
prevented  it  from  being  lost.  So  it  comes  about  that  there  is 
.always  sufficient  moisture  for  the  germination  of  the  seed,  and 
for  die  growing  of  the  crop.  Irrigation,  consequently,  is  not 
necessary  in  these  parte,  and  famine  is  of  rare  occurrence. 

There   is  another  class  of  soil,  that  found  in  the  tracts  along  soii  of  tracts 
the- river  beds  of  the  large  streams  in   the   Punjab,   which  always  inal  Pan  jab.  " 
has  a  Eufficiebcy  of  moisture  in  it,  although  not  actually  inun- 
dated.    With   this   exception,  and  that   of   the  black  cotton-soil, 
it  may  be  said  that  in  the  majority  of  cases  great  importance  importance  in 
atf aches  to  the  retaining  of  moisture  in  the  soil.     I  have  often  "fenttra'of' 
been   struck  by  the  attention  which  the  cultivator  gives  to  this,  moistute  in  eoa. 
and   have   noticed   with   surprise    how,  even    under  the  influence 
of  a  burning    sun,  the  land,  by  reason  of  the  careful'preparation 
given   to  it,  is  made  to  retain  sufficient  moisture  to  ensure  the 
germination  of  the  seed  put  into  it,  for,  on  turning  up  the  earth 
to  a  depth  of  two,  or  at  most  three,  inches,  the  precious  water  will 
be  found  in   it.     In  indigo-planting  this  is  absolutely   essential, 
and  great  is    the  care  taken  to  break  up  and  pulverise  each  crust 
that   forms   on   the  surface.     I  cannot  help  suspecting  that  the 
system   of  shallow  ploughing,    as   practised  by  the    Native,   and  l\^g^i„g^ 
his  aversion  to  ploughs  that  turn  over  a  broad  slice  and  form  a 
wide  furrow,  may  have  something  to  do  with  this  matter  of  the 
retention    of   moisture,    and  that   the   effect   of   deep    ploughing 
would  too  generally  be  to  lose  the  very  moisture  the  cultivator  so 
treasures. 

56.  From  the  foregoing  remarks  it  follows  that  one  obvious  impjovement  of 
direction   in    which    improvement  in  soil   can  be  effected,  is  the  ^"„sJ^r'°°'pp',y 
increasing  of  the   supply  of   water   to   dry   tracts,   and   thus   of  to  dr;  tracts. 
moisture   to   the  land.     The  means   by  which  this   may  be  done 

will  be  more  specially  treated  in  the  next  chapter,  and  it  will 
suffice  here  to  say  that  for  any  work  to  be  carried  out  on  a  large 
scale  it  must  be  done  by  Government  or  by  Government  aid.  This  the  wort  of 

Government. 

57.  While  I  have  drawn  attention  to  the  importance  of  the  narm occasioned 
retention    of  moisture  in   the  majority  of    soils,   it   must   never- byover-irriga- 
theless   be   remembered   that  this   principle   cannot   be    enforced 
everywhere,  and  that  there  are  some  instances  of  its  misapplica- 
tion, as  in  the  making  of    canals  where  they  were  not    really 

wanted.     Orissa  is  a  case  in  point. 

There  is  little  room  for  doubting  that,  by  the  introduction  of 
canals  into  tracts  where  there  was  no  real  necessity  for  them, 
the  soil  has  suffered  from  the  removal  of  its  valuable  constituents 
through  the  continual  washing  process  to  which  it  is  subjected, 
and  also  that  a  s/stem  of  over-cropping  (beyond  what  the  soil  can 
bear)  is  frequently  consequent  upon  the  introduction  of  canals. 
Other  results  attributed  to  canals  are,  the  spread  of  reA  («<?e 
footnote,  p.  37),  the  increase  of  fever  through  the  raising  of  the 
water-level  of  the  country,  and  the  destruction  of  wells. 
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These  various  points  will  be  dealt  with  in  the  next  chapter.  Ifc 
is  necessary,  however,  to  interpose  here  the  caution  that,  while, 
in  by  far  the  greater  number  of  instances,  the  supply  of  water  to 
and  retention  of  moisture  in  the  land  is  of  the  highest  importance, 
it  does  not  do  to  lay  dowa  a  universal  rule,  and  there  are  cases  _ 
where  any  further  supply  of  water  would  be  attended  by  positive 
harm,  or  where  measures  for  the  removal  of  water  might  even  be 
called  for. 

58.  The  next  soil-constituent  to  consider  is  that  which  is 
variably  termed  "  Vegetable  matter,"  "  Organic  matter,"  or 
"Humus,"  Along  with  it  it  will  be  convenient  to  take  Nitro- 
gen also,  inasmuch  as  this  constituent  is,  in  measure  at  least, 
derived  from  humus.  Though,  apart  from  water,  the  carbonaceous 
constituents  form  the  largest  portion  of  ordinary  crops,  these  are 
derived  not  from  the  soil  but  from  the  atmosphere,  and  therefore 
do  not  concern  us  so  particularly  here.  But  the  vegetable  matter 
or  Aumiis,  which  has  its  origin  in  the  dead  roots  and  leaves  of  a 
previous  vegetation,  or  in  a  previous  manuring  with  organic 
materials,  exercises  a  distinct  inBuence  on  vegetation,  for,  though 
probably  not  directly  assimilable  by  crops,  it  is  the  principal 
nitrogenous  ingredient  of  soils,  and  on  being  further  oxidised  will 
yield  carbonic  acid,  ammonia,  and,  lastly,  nitric  acid.  This  is 
effected  by  means  of  a  nitrifying  organism  or  bactertum,  which 
occurs  in  fertile  soils,  and  most  abundantly  in  the  surface  soil. 
The  nitrates  or  salts  of  nitric  acid  thus  produced  axe  the  form  in 
which  nitrogen  can  be  taken  up  by  plants  as  food. 

There  are  &\so  p&y steal  advantages  in  the  presence  of  vegetable 
matter  in  soils  ;  such  as,  the  binding  together  of  sandy  soil,  the 
retention  of  moisture,  the  increase  of  porosity  in  clay  soils. 
Further,  the  presence  of  vegetable  matter  in  the  soil  has  an 
indirect  influence  on  the  climate,  inasmuch  as  soils  rich  in  it 
absorb  more  heat  from  the  sun^s  rays  than  do  light-coloured,  sandy 
soils,  which  are  generally  deficient  in  Aumus,  and  in  consequence 
radiate  out  more  heat. 

On  looking  into  analyses  of  Indian  soils  which  have  been 
recorded,  and  others  which  I  have  made  myself,  I  find  that,  with 
the  possible  exception  of  black  cotton«Eoil,  Indian  soils  are 
generally  very  deficient  both  in  organic  matter  and  in  nitrogen. 
The  following  analyses  will  illustrate  this  : — 

Table  II. — Organic  Matter  and  Nitrogen  in  Indian  Soils. 


1. 

Cawnpore 
Farm  Soil. 
(S,  A.  Hill.) 

IT. 

Soil  tram 
Arrah, 
Behar. 

(E.  Kinch.) 

III. 

Soil  from 

Siripur, 

Behar. 

(E  Kineh.) 

IV. 

Dnmraon 

Farm  Soil, 

Behar. 
(E.  Kineh.) 

v.,  VI.,  VII,  • 

Three  Snile  from 

Wheat-growing  Land  in 

Sirsa  District,  Panjab, 

(J.  A.  Voeleker,) 

Boil  (dried  at  212°  F.) 
contained:— 

Organic  matter  and 
combi  ned  water 

nitrogen 

Fer  cent. 

}    2'ao 

■028 

Per  cenl. 

1-74 
•026 

Per  cent. 

2-77 
•078 

Per  cent. 

6*53 
•05 

Per  cent. 
a 
0«3 

•07 

Per  cent. 

rer 

•02 

Per  cent, 

0'65 
trace. 

*  For  full  analyses  see  Appendix  A< 
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la  the  foregoing  analyses  the  orgauio  matter  ia   not   stated 
alone,  but  along    with  it  is  the  water  which  is  chemically  com- 
bined with  the  mineral  constituents,  and  which  is  not  removed  at 
a   temperature  of   212°    F.     Accordingly,    the    organic    matter 
appears  more  than   it  really  is,  but,  when  compared  with  ordinary 
fertile  English  soils,  the  quantities,  with  the  exception  of  No.  IV,  Indian  aoUs 
read  low,  and  in  some  cases  extremely  so.     In  every  instance  the  deedeuMD 
amount  of  nitrogen  is  small,  and  considerably  below  that  found  and^Sitrogm? 
in  the  average  of  English  agricultural  land. 

A  person  with  knowledge  of  agricultural  chemistry  will  readily 
understand  that  such  soils  as  the  above  can  be  considerably 
benefited  by  the  application  of  cattle- manure,  by  green-manur- 
iug,  or  by  the  use  of  other  organic  and  nitrogen-containing 
materials. 

The  importance  of  nitrogen  is  emphasised  when  it  is  explained  Fanctions  ot 
that  in  the  case  of  cereals  the  assimilation  of  starch  is  dependent  ''''"'8'°" 
upon  the  amount  of  nitrogen  supplied  to  the  plant,  and  that  it  is 
the  nitrogen  which  helps  to  bring  the  different  mineral  con- 
stituents of  the  soil  into  action.  It  is  not  enough  to  have  mineral 
constituents  present  in  the  soil,  but  there  must  also  be  nitrogen 
in  order  to  render  them  available  for  the  plant's  use. 

It  becomes  necessary,  therefore,  to  enquire  very  carefully  into 
the  sources  from  which  nitrogen  may  be  derived,  and  whether 
the  deficiencies  already  noted  may  not  be  made  up  in  some  way 
or  other. 

59.  A  considerable  quantity  of  nitrogen  in  the  form  of  ammonia  Erroneone  idea 
and  nitric  acid  is  conveyed  to  the  soil  in  rain.  The  knowledge  ;Ddia'^containB° 
of  the  importance  of  nitrogen,  and  of  its  frequent  deficiency  in  ™f'' ™<"» 
Indian  soils,  has  led  to  an  incorrect  idea  that  the  rainfall  in  India  England. 
contains  much  more  nitrogen  than  it  does  in  England  and  othec 
temperate  climes,  and  that  by  this  means  the  deficiency  of 
nitrogen  is  met,  and  this  important  element  is  supplied  to  the 
crops.  This  statement  has  been  copied  over  and  over  again 
into  books,  and  has  been  pointed  to  in  support  of  another 
erroneous  opinion,  viz.,  that  practically  no  loss  is  incurred  by  the 
burning  of  cattle-manure,  so  long  as  the  ashes  are  used,  because 
the  nitrogen  that  passes  off  in  the  burning  is  supposed  to  come 
down  again  in  the  rain.  I  have  paid  special  attention  to  examin- 
ing the  evidence  on  which  these  theories  are  based,  and  I  have 
ascertained  that  the  original  analyses  which  gave  rise  to  them 
were  incorrect,  in  consequence  of  the  impurity  of  the  chemicals 
sent  out  from  England.  Dr.  Van  Geyzel,  Chemical  Examiner 
for  Madras,  has  been  kind  enough  to  give  me  the  information 
on  this  point,  and  also  his  own  later  analyses,  from  which  it 
will  be  seen  that  the  amount  of  nitrogen  in  the  rainfall,  as 
now  returned,  was,  in  1888,  only  one-thirteenth,  and  in  1889, 
only  one-twenty-fifth  portion  (*  per  cent.)  of  what  was  stated  to 
be  the  amount  in  1885-86.  The  following  are  the  results,  and  by 
the  side   of   them   are   given    those  of  more    recent  analyses  of 
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rainfall    made    by  Mr.  Wariugton  at  Rothamsted,  Htrtfordahire, 
England  :— 

Table  III, — Nitrogen  in  Rainfall  of  ludia  and  England. 


Nitrogen  in 
Bainfallof  India 
and  fingland. 

Madbas, 

MiDBAS. 

Madbis. 

ErraLAirn 
(Rothamstsd). 

Twelve  months, 
S  pieniber  ISfiS 

to 
August  1886. 

Twelve  months, 

January. 

to 

Decembct  188b. 

Twelve  months, 

January 

to 

December  1889. 

Twelve  months. 

May  1888 

to 
April  1889. 

Bainfall  in  inches 

Total  nitrogen    reckoned    as 
ammonia,  lbs.  per  acre 

•  62-338 

82-43 
,"1'997 

43-38 
2-114 

29-27 
4-64 

*  Incorrect  result. 

From  these  results  it  would  appear  that  the  rainfall  in  India, 
instead  of  having  more  nitrogen,  has  actually  less  than  in  Eng- 
land. I  do  not  say  absolutely  that  this  is  the  case,  for  Madras 
may  not  be  typical  of  all  India.  Besides,  its  situation  near 
the  sea  causes  the  composition  of  the  rainfall  to  vary  greatly 
at  times,  and  to  contain  more  chlorides,  especially  at  cyclone 
periods,  than  would  be  the  case  at  inland  places.  What, 
however,  I  do  say  is,  that  it  has  not  been  shown  that  Indian 
rainfall  contains  more  nitrogen  than  English,  and  the  arga- 
ments  based  on  the  presumption  that  it  does  are  altogether 
faulty. 

Firation  of  60.  If,  however,  not  from  the  vegetable  matter,  because  less 

"he'atraosphOTe.  ^^  amount,  uor  yet  from  the  rainfall,  because  not  richer  than 
in  England,  we  are  to  look  for  a  compensating  supply  of 
nitrogen  for  that  removed  in  crops,  there  is  still  another 
source  the  importance  of  which  has  been  brought  to  light  by 
quite  recent  scientific  investij/ations — the  utilisation  of  the 
nitrogen  of  the  atmosphere  itself.  The  researches  of  Hellriegel, 
Wilfarth,  Prazmowski,  Nobbe,  and  others,  and  now  confirmed  by 
the  further  experiments  of  Lawes  and  Gilbert  (which  are  still  in 
progress),  have  fairly  estaJblished  the  fact  that,  though  plants  have 
net  the  power  of  absorbing  the  free  nitrogen  of  the  air  directly 
through  their  leaves,  yet  in  the  case  of  the  Zeguminosa,  the 
nitrogen  is  fixed  in  the  course  of  the  development  of  the 
organisms  contained  within  the  nodules  which  form  on  the  roots 
of  the  Leguminosce,  and  the  resulting  nitrogenous  compounds  are 
absorbed  and  utilised  by  the  host,  that  is,  the  Legumiaous  plant. 
At  present  the  evidence  indicates  the  probability  .  that  this 
action  is  limited  to  Leguminosce  of  the  Sub-order  Papilhnaoea, 

No  enquirer  going  over  Inlia  could  fail  to  be  struck  by  the 
enormous  preponderance  of  trees,  crops,  and  even  weeds  that 
belong  to  the  Natural  Order  Leguntinosm.  Almost  everywhere 
the  bahvl  (Acacia  arabica)  is  seen,  with  many  other  leguminous 
trees  j  gram  [Cieer  arietinum),  ar&ar  [Gajanus  indious)  aud  numer- 
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ous  varieties  of  pulses,  indigo,  etc.,  are  among  the  oommonest 
Oiops,  and  are  all  highly  nitrogenous ;  lastly,  lesjuminoua  shrubs 
and  weeds  abound,  and  are  often  spread  on  the  land  or  ploughed  in 
as  manure.  How  can  this  be  in  a  soil  naturally  poor  in  nitrogen? 
The  reoent  investigations  referred  to  point  to  a  strong  probability 
that  the  conditions  of  India  are  peculiarly  favourable  to  the 
fixation  of  atmospheric  nitrogen  through  the  medium  of  the 
nodules  that  are  kuown  to  form  on  the  roots  of  certain  of 
the  LeguminoscB  at  least.  Support  is  given  to  this  by  the 
fact  that  quite  lately,  in  Germany,  Nobbe  and  Frank  have 
found  these  nodules  on  the  roots  of  leguminous  shrubs,  as 
well  as  in  the  case  of  the  clovers  and  pulses  that  form  our 
ordinary  European  leguminous  crops. 

A    fertile  field    for  investigation     is  herein    set    forth,   and  Field  (or  enquiry. 
India,  to  my  mind,  presents    special    advantages   for  the  elucida- 
tion   of    the  problem,   one    which,  when  solved,  will  unfold  much 
that  is  still  unexplained  in  the  advantages  of  rotation  of  crops. 

61-  The  special  case  of  black  cotton-soil  and  its  properties  organio  mattar 
has  been  mentioned,  and  this,  again,  offers  a  field  of  enquiry.  b£,'^|j"ottf°?"' 
for  its  origin  and  its  qualities  are  not  fully  understood.  It  is  ^oii. 
believed  in  some  parts  to  be  derived  from  basalt  by  surface 
decomposition,  in  others  to  be  the  impregnation  of  argillaceous 
earth  with  organic  matter.  Carbonate  of  lime  is  present  to  a 
considerable  extent  in  black  cotton-soil.  In  depth  this  soil 
varies  greatly;  at  A  kola  it  is  from  40  to  60  feet  deep,  but 
further  avfay  it  thins  out  to  19—20  feet,  and  after  that  gets  quite 
shallow.  In  the  rains  it  becomes  quite  impassable.  It  is 
generally  supposed  to  require  no  manure  and  to  be  incapable 
of  exhaustion.  That  it  hns  pecidiar  powers,  there  is  no  ques- 
tion, but  that  it  ie  so  rich  in  vegetable  matter  and  ia  nitro- 
genous ingredients  as  to  be  independent  of  manure,  I  do  not 
think.  I  have  not  bad  the  opportunity  of  studying  it 
epecially,  but  I  give  the  following  results  from  an  analysis 
of  black  cotton-soil  by  the  late  Mr.  S.  A.  Hill,  and  from 
one  which  I  made  of  a  specimen  of  this  soil  from  Akola,  in 
Berar. 

Table  IY..— Urgank  Matter  and  Nitrogen  in  Black  Cottoa-soU. 


I. 

Black  Cotton-soil 
fiom  North- West' 

Provinces, 
near  the  J  amna. 
(S.  A.  Hill.) 


Soil  (dried  at  212°  P.)  contnined  :— 

Organic     mat.ter    and     oonibined 
water      ..... 

I^itrogcn   .         .         .         .         . 


TI 

Black  Cotiton-Boil 

from  Akola, 

Berar. 

(J.  A.  Voelcker.) 


Per  oenf. 
3-83 


The  amounts  of  nitrogen  are  very  low,  and  thongb  there  is 
more  organic  matter  than  in  the  soils  tabulated  in  paragraph 
&8,   yet     the   quantities   are   not   really  large.     Support   is  given 
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to  my  belief  as  to  the  condition  of  this  soil,  by  the  increasing 
practice,  among  the  better  oaltivatofs,  of  manuring  it.  It 
was  stated  in  Settlement  Reports  of  the  Nerbudda  Valley  some 
25  years  ago,  that  it  was  not  the  custom  to  use  manure,  but 
now  in  Saugor  and  Damoh  it  is  by  no  means  uncommon  to 
find  manure  used,  and  the  people  all  say  that  they  want  more. 

62.  From  the  organic  portion  of  the  soil  we  may  now  pass 
to  the  principal  inorganic  or  mineral  ingredients,  viz.,  sand, 
clay,  and  carbonate  of  lime.  According  as  the  sand  or  the 
clay  (which  is,  chemically,  a  silicate  of  alumina)  predominate, 
so  we  find  differences  in  the  water-retaining  powers  of  soils, 
for  sand  has  the  least,  and  clay  the  most,  power  of  holding 
water.  This  is  well  illustrated  in  the  alluvial  deposits 
brought  down  by  rivers  and  streams,  and  which  form  the 
vast  Indo'Gangetic  plain.  These  are  composed  of  alternating 
layers  of  sand  and  clay,  and  as  the  transported  materials, 
whether  the  heavier  sand  or  the  lighter  clay,  have  been 
deposited  on  any  spot  to  form  there  the  surface  soil,  so  may 
variations  be  found  in  the  soil's  water-holding  capability.  In 
parts,  such  as  the  sandy  desert  plains  of  the  Western  Punjab 
and  Rajputana,  the  surface  soil  is  principally  sand,  owing  to 
its  deposit  there,  while  the  finer  and  lighter  clay  has  been 
carried  on  farther.  Such  soil,  in  the  absence  of  water,  is  little 
more  than  desertl  and.  In  other  parts,  clay  may  predominate 
and  water  be  better  retained.*  On  the  other  hand,  capillary 
attraction,  or  the  force  by  which  water  is  brought  up  from 
the  subsoil  to  the  surface  during  dry  weather,  is  more  active 
in  clays  than  in  coarse  sands,  and  evaporation  is  more  rapid 
from  a  consolidated  surface  thau  from  an  open  and  well-tilled 
one.  So  it  is  that  the  incrustations  of  soda  salts  known  as  reh 
(see  footnote,  page  37)  are  found  on  the  clayey  rather  than 
ou  the  sandy  lands.  Again,  a  sandy  soil  is  a  better  conductor 
of  heat  than  a  clayey  one,  and,  being  thus  more  rapidly  warmed 
or  cooled  than  a  clay,  is  not  so  likely  as  the  latter  to  become 
"baked." 

To  show  the  variations  that  occur  between  soils  even  at 
no  great  distance  apart,  I  give  the  following  results  from 
mechanical  analyses  by  Professor  Kinch,  of  Cirencester,  of 
soils  from  Dumraon,  Arrah,  and  Siripar,  in  Behar,  sent  to  him 
by  Mr.  D.  B,  Allen  :— 

Table  v.—  Sand  and  Clay  in  Indian  Soils. 


Soil  (dried  at  212°  F.)  contained  :  — 
Coarse  Band  .... 
Fine  sand  -  -  -  -  - 
Clay,  etc.     ..... 


I. 

Cnmraon  Farm 

Soil. 


Fer  cent, 
10-3 

8-0 

81-7 


Soil  from  Arrab. 


Per  cent, 
28'6 

32  0 

39-1 


III. 
Soil  from  Siripnr, 


Per  cent, 
2-7 

4S'3 

6ro 


*  The  allavial  plaiOB  of  India  may  be  said  to  contain  fonr  types  of  soil :  (1)  heavy  loam  of 
Bengal,  where  clay  predominates ;  (2)  heavy  loam  with  clay  and  .socae  sand;  this  is  fonnd  in  the 
inundated  land  of  Northern  India,  and  the  soil  remains  in  clods  ;  (3)  llRbt  loam  of  Behar  and 
parts  of  the  Punjab ;  here  the  clods  fall  to  pieces  ;  (1)  very  light  loam  and  sand  of  lome  parts  of 
the  North-West  and  the  Punjab, 
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63.  The  remaining  principal  ingredient  o£  soil  is  carbonate  of  *•  carbonato  of 
lime.     Reference  has   already  been  made  to  the  peculiar  eoncre-  ""*' 
tionary  form  of  limfistone  known  as  kankar,  which  occurs  largely  Kanhar. 
in   India.      These   lumps  are  found    near   the   surface   and   are, 
doubtless,  the  result  of  the  evaporation   of   water  containing  in 
solution  lime  which  has  been  obtained  by  the  decomposition  of  the 
mineral   portions  of    the  soil.      Now,  lime  works  beneficially  in 
many  ways ;  it  not  only  acts  itself    as  a  plant  food,  but  it  makes 
clay  land  permeable  to  moisture,  and  enables  it  to  absorb  potash, 
ammonia,  and  other  salts,  whilst,  not  least  of  all,  its  presence  is 
required  in  the  process  of  nitrification,  by  which  means  nitrogenous 
matters  in  the  soil  are  made  available  for  the  plant's  use. 

Speaking  generally,  lime  is  more  plentifully  distributed  in  Indian 
soils  than  in  English;  that  is,  deficiencies  of  it  are  not  so  fre- 
quently met  with.  A  notable  exception,  however,  which  I  have 
found,  is  in  the  laterite  soil  of  parts  of  Southern  India,  such  as  the 
coffee-growing  districts  of  CooJg  and  Mysore,  and  the  tea  planta- 
tions in  the  Neilgherris,  where,  I  have  reason  to  believe,  a  more 
abundant  supply  of  lime  would  be  decidedly  beneficial. 

The  following  analyses  exemplify  these  points: — 


Lime  ID  Indian 
BoilB. 


Table  VI. — Lime  in  Indian  Soils. 


1. 

II. 

III. 

• 

IV.       V. 

*          m 

VI, 

VII. 

VII.       IX. 

t            t 

X. 

t 

s 

, « , 

So; 

•s 

f ^ , 

:J 

S 

1^1 

S 

.s 
S 

s>>'^ 

iHs 

■ 

%i3 

la 

ill 

^2 

g  o 

11 

5S 

IS 

CD.-' 

els 

Soil   (dried  at  212°  F.)  con- 

Per 

Per 

Per 

Per 

Per 

Per 

Per 

Per 

Per 

Per 

tained  :  — 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

Lime             .... 

3-66 

■90 

1'66 

i-a 

1-86 

100 

■66 

•20 

•32 

■32 

(calciam  oxide,  CaO.) 

The  amounts   of    lime   in    Nos.    I— VII,   inclusive,   are   more 
than  in  most  cultivated  English  soils;  but  in    Nos.  VIII-X    a 
marked    difference   is    apparent.      Of    the    majority   of     Indian  Lime  generally 
soils  it  may,  however,  be  said  that  they  contain  a  sufficiency  of 
lime. 

64.  Having  taken   now  the   principal  ingredients  of  soils,  we  7,  s,  9, 
may  pass  on   to   those   soil-constituents    which,    while   found   in  an°d°iug^liia.' 
lesser   amount,   are,   nevertheless,    those  which   exercise  a   great  ■  • 

influence  on  the  productive  power  of  soils.  Of  these  the 
principal  are  phosphoric  acid,  potash,  and  soda,  and  they  are 
the   only    ones    that    need    be    dwelt    upon    separately.      Other 

*  For  full  analyses  tee  Appendix  A, 

t  For  full  analyBes  lee  Appendix  B,    Tiiese  soils  had  been  cultivated  for  30  years  previously,  and 
only  had  bones  in  small  quantity  supplied  to  them, 

i 


50 


Soil. 


10.  FhoBphorlo 
acid  in  Indian 
■oils. 


constituents,  such  as  iron,  alumina,  magnesia,  etc,  which  are  found 
in  soils  and  which  enter  into  the  composition  of  plants,  do  not 
call  for  special  reference.  Iron  is  a  widely-distributed  element  in 
soils,  and  occurs  larg-ely  in  the  laterite  soils  of  South-western  India, 
notably  in  the  coffee-soils  of  Coorg  and  Mysore.  This  laterite 
is  a  porons,  atgillaoeous  rock,  impregnated  with  iron  peroxide 
(hydrated  ),  of  which  it  may  contain  35  to  35  per  cent.  Alumina 
enters  into  the  composition  of  all  clays,  but  magnesia,  so  far  as  I 
know,  acquires  no  special  importance  in  Indian  agriculture. 
Magnesia  appears  to  exist  in  sufficient  abundance  throughout,  and 
more  plentifully  than  in  English  soils. 

65.  Phosphoric  acid  I  believe  to  be  more  abundantly  distributed 
in  Indian  than  in  most  English  soils.  There  are  but  few  analyses 
to  refer  to,  in  consequence  of  the  absence  of  any  investigation  in 
India  from  the  standpoint  of  agricultural  chemistry,  but  what 
analyses  there  are  seem  to  ehow  that  there  is,  happily,  not  that 
pressing  need  for  the  additional  use  of  phospbatie,  and,  I  may  add, 
for  mineral  manurial  elements  generally  that  there  is  in  England. 
In  the  latter  country,  if  a  soil  contained  0*12  or  0*13  parts  of 
phosphoric  acid  in  100  parts  of  the  dried  soil,  this  would  be 
reckoned  a  good  average  amount,  and  0'17  per  cent,  would  be 
decidedly  above  the  average.  From  analyses  of  Indian  soils  I  quote 
the  fallawing  tesults,  giving,  for  convenience,  the  determinationa 
of  potash  in  the  respective  soils  at  the  same  time  : — 

Table  'VIl.— PhQsphorio  Acid  and  Potash  in  Indian  Soils. 


I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX 

X. 

* 

« 

* 

t 

t 

t 

s 

* 

_- 

&"' 

£ 

a  -^ 

o 
CO. 

CO 

^^' 

.•S^ 

1-:^ 

&.^S 

1 

a 

*     ■ 

A^. 

III 

a  V 

o  a 

a? 

O  13 

ggi2 

Hi 

p.  . 

£3 

Is 

iji 

Bull  (dried  at  212°  F. )    con- 

taiued  :- 

Pct- 

i-ec 

Per 

Fee 

Ps^ 

Per 

Per 

Pee 

Per 

Per 

cent . 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

Phosporio  acid.         .        ,^ 

•17 

•23 

•19 

•St 

•10 

•09 

■11 

•13 

•18 

•10 

Potasli     .        .        .        . 

•89 

•74 

•31     •aa 

1^68 

•60 

•29 

•25 

•10 

•10 

Although  variations  are  shown  in  these  results  as  regards 
the  phosphoric  acid  present,  in  no  case  are  there  the  marked 
deficiencies  frequently  met  \yith  in  England^  and,  taking  the 
four  first-named  soils  as  representative  of  a  great  tract  of 
wheat-growing  land,  I  should  consider  them  especially  well 
supplied     -with     phosphates..       This,    may     possibly     have    some 


•  For  full  analyses  see  Appondis  A. 
t  For  full  anaijaeasee-  Appendix  B. 
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bearih»  on  the  question  of  the   utilisation  of   bones  in  India  as  The  ntuisation 
against  their   export.     If  a  soil  show  no  deficiency  of  phosphates,  manml!" 
there  may  lie  in  this  the  explanation  of  the  fact  that  bonee  have 
not  as  yet   been  clearly  proved  to  bo  beneficial  or  necessary  to  A 
number  of  Indian  soils. 

On  the  other  hand,  the  somewhat  lower  amount  of  phosphoric 
acid  found  in  the  laterite  soils  of  Mysore,  together  with  the  greater 
demands  of  the  coffee  plant  upon  the  mineral  ingredients  of  the 
soil,  may  be  the  reason  that  bones  are  in  these  parts  used  exten- 
sively by  the  planters,  and  are  considered  necessary.  The  benefit 
of  their  application  may  lie  also  in  the  fact  that  they  supply  lime 
and  nitrogen  as  well  as  phosphoric  acid. 

'  66.  Potash,  like  phosphoric  alcid,  is  a  very  important  plant  n.  PotaBh  ia 
food.  It  appears  to  be  well  distributed,  and  its  additional  supply  '°'^'"°  ™"'- 
to  be  only  exceptionally  called  for  in  Indian  soils.  For  growing 
ordinary  farm  crops  in  England  0-35  per  cent,  of  potash  in  a  soil 
would  be  reckoned  a  fair  kmount,  but,  as  will  be  seen  from  the 
table  given  in  the  last  paragraph,  Indian  sdils  may  contain  con- 
siderably more.  Only  in  the  cofEee-soiis,  Nos,  VIII— X,  do  we 
find  what  may  be  termed  a  deficiency. 

In  many  parts  of  India,  and  notably  in  Behar,  nitre  (nitrate  of  N""- 
potash)  is  found  impregnating  the  earth,  especially  on  spots  where 
habitations  have  stood  before.  The  earth  is  lixiviated  with  water 
and  the  nitre  is  extracted  in  an  impure  state,  after  which  it  is 
purified  by  boiling  down  the  solution  and  crystallising  out  the 
nitre 

67.  Soda,  when  potash  is  also  present,  can  hardly  be  regarded  12.  soda  i„  u- 
as  an  essential  constituent  of  plant  life,  and  in  India  there  is  no  ''**°  °°"''" 
lack  of  it.  Indeed,  the  existence  of  soda  salts  in  large  qiiaritity 
in  the  soil  of  some  parts  of  India  gives  rise  to  an  exceptional 
feature  in  the  agriculture  of  the  country.  The  selective  power  of 
plants  for  food  is  well  known,  and  their  preference  for  potash-con. 
taining-  rather  than  for  soda-containing  salEs  has  been  well  eslab- 
lished.  But  in  some  pairttf  of  India,  soda  salts  are  present  in  the  Behead  ».ar. 
soil  to  such  quantity  as  to  positively  destroy  vegetation.  The 
salts  are  brought  up  from  the  subsoil  ^by  the  combined  action  of 
water  and  the  sun's  heat,  and  then  crystallise  out  on  the  surface 
forming  a  kind  of  "snow  "  which  is  termed  "  nA/'*  and  the  land' 
thus  affected  is  known  as  "  usar  "*  land.  The  composition  of  reli 
is  not  uniform;  most  generally  carbonate  of ,  soda  is  the  prevailing 
ingredient,  at  other  times  sulphate  of  soda,  but  both  occur  togetlier, 
M&  alssbeiated  with  them  in  more  or  \ei^  4ua,ntit/  are  cbm'mon 
salt  ind  salts  of  magnesia  and  Ktiie.  Of  the  oHgiii  of  these  salts' 
thei'e  is  no  ptisitive  certaitfly,  but  they  arei  most;  pWbdbly  the  ^Its" 
which  are  dissolved  out  on  the  gradual  decomposition  of  igiiedflr 
rt)cks,  and  areSubsequeiitly  deposited  Whdn'  the  water  wWcH.  hMffa'" 
them  in  solution  evapol'at^s.  That'  they  nflay  be  d.ft6'rwatdtf 
brotigiit  to  the  snf&cei  dejpehds  dn^wo  conditions  being  presenfi^ 


*  See  t03tnot«9,  page  37. 
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first,  water  to  percolate  down  to  the  subsoil  and  to  re-dissolve  the 
salts  ;  secondly,  a  strong  evaporative  force,  such  as  the  sun's  heat, 
to  draw  them  up  and  then  crystallise  them  out  upon  the  surface. 
I  am  unabls  to  say  either  what  amount  o£  salt  is  met  with  in  any 
particular  soil,  or  what  quantity  is  found  in  practice  to  be  iojurious, 
ncr  yet,  again,  whether  the  carbonate  and  the  sulphate  of  soda  are 
Need  ot  an  equally  injurious  to  vegetation,  for,  strange  as  it  may  seem  to 
chcmi'st.'as  English  men  of  science,  the  whole  of  the  enquiries  that  have  been 
thor/Aomjuiry.  Conducted  in  India  on  the  re^  question  have  been  carried  out 
without  associating  with  them  any  agricultural  or  even  general 
chemist,  I  have  little  hesitation  in  saying  that,  owing  to  this 
want,  much  information  that  might  have  been  gained,  and  which 
would  have  aided  the  enquiry  greatly, '  has  been  lost,  and  that 
speculation  and  guess-work  have  been  indulged  in  where  it  would 
have  been  possible,  had  an  agricultural  chemist  been  at  work 
on  the  subject,  to  have  obtained  certain  knowledge. 

The  question  of  how  to  deal  with  wsar  land,  with  a  view  to  its 
reclamation,  will  be  dealt  with  later  on  {see  paragraph  73  of  this 
chapter).  It  will  suffice  to  say  here  that  deficiency  of  soda  is  not 
met  with  in  Indian  soils,  so  far  as  I  know,  but  there  are,  on  the 
contrary,  many  instances  of  its  presence  in  excessive  and  injurious 
quantity. 

iraproTcraent  of  68.  The  improvement  of  the  soil  in  respect  of  any  deficiency 
ef'manare"''^'  in  the  constituents  named  in  paragraphs  58 — 67,  must  be  effected 
supply.  [,y  manuring.     The  consideration  of  this  subject,  and  of  the  means 

available  in  India,  will  come  more  appropriately  under  Chapter 
VII  (Manure)  than  here.  It  is  evident,  however,  that  tbe  in- 
crease of  the  manure  supply  for  the  purpose  of  enriching  the  soil 
is  an  important  factor  in  the  improvement  of  Indian  Agriculture, 
To  anticipate  my  eonclusious,  I  would  say  that  here  again,  as  with 
the  supply  of  water  to  dry  tracts,  the  work  will  have  lo  be  ini- 
Tho  work  must  tiated  by  Government ;  while,  for  the  purpose  of  knowing  what 
aimi^lat/  supplies  are  availuble,  and  what  remedies  can  be  effected,  there  is 
need  of  careful  and  scientific  inquiry. 

-.„. „„  69.  I  pass  on  now  to  the   second  of  the  two   heads   given  in 

Ine  improve-  i.o  t  i-i  -iii- 

ment  of  soil  by  paragraph  48,  under  which  agricultural  improvement  may  take 
fo/cnHlvafion?  ('lace,  viz.,  the  reclamation  of  land,  or  the  rendering  fit  for  culti- 
vation land  which  is  now  considered  unculturable.  Under  this 
head  are  reckoned  ravine  and  similar  waste  land,  land  infested 
with  kans  grass  [Saccharum  apontineum)  and  other  weeds,  and, 
lastly,  saline  or  tisar  land. 

Ecciamation  of  70.  Reclamation  of  ravine  land  may  take  place  in  two  different 
ravme  land,  ^^yg — eitj^er  by  Covering  it  with  trees,  shrubs,  and  grass, 
or  by  making  the  land  itself  fit  to  bear  crops.  The  considera- 
tion of  the  first  part  of  this  subject  will  come  more  appro- 
priately in  Chapter  VIII  (Wood),  .when  dealing  wir.h  the 
question  of  wood  supply ;  but  it  may  be  incidentally  remarked 
that  the  growth  of  trees  and  grass  implies  an  improvement  of  the 
soil  itself,  in  that  it  becomes  enriched  by  the  accumulation  of 
vegetable   matter   or   humus    derived   from  the    decaj  ing   of  the 
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leaves  that  fall  upon  its  surface,  as  also  from  the  herbage 
that  grows  on  it,  and  which  gradually  dies  down.  It  is  not 
often  that  land  cut  up  by  ravines  can  be  levelled,  and  the 
whole  area  be  thus  turned  into  a  culturable  space,  but  much 
can  be  done  to  localise  the  effects  of  the  floods  that  wash 
down  ^nd  sweep  before  them  the  fine  topsoil.  In  many 
cases  these  floods  can  be  prevented  from  spreading  tbeir 
destructive  influence  further,  and  from  injuring  the  lands  that 
lie  beyond  them.  The  work  of  actually  levelling  ravines  is  too 
great  and  too  expensive  a  one  to  contemplate,  save  in  ex- 
ceptional circumstances.  Here  and  there  an  individual  pro- 
prietor, having  a  large  holding  and  also  capital,  may  do  it,  and 
Government  may  also  initiate  it  as  a  means  of  protection,  or 
as  "  famine  work,"  but  it  caunot  be  looked  on  as  remunerative. 
Much,  however,  may  be  done  by  throwing  embankments  Embankment  of 
across  the  nullahs  or  channels  made  by  ravine  streams,  "'"^^  °  Kama. 
and  thus  holding  up  the  water  and  preventing  the  continual 
washing  away  of  the  surface  soil.  I  give  instances  of  what 
has  been  already  done  in  this  direction. 

Captain   Chapman,     on  his   estate   at  '  Bati,   in   Oadh,    has  carried    out  Captain  Chap. 
embankment  of  land  on   a  large  scale.     He  has  thrown  masonry  dams   or  ^^"'^  ""'^  *' 
hands  across  13  channels   {nullahs)  which  had  been  out  by  the  rain  water  pour- 
ing  down  oS    the  higher   land,  and   he  now    uses  the   reservoirs  thus    made  by 
the  collected   nater   for  irri^^aiion    purposes.     Captain    Chapman    has    also 
reclaimed  some  of  the  ravine  land  by  terracing  it. 

At  Kaksha,  near  Jhansi  (N.-W.  P.),  an  experiment  was  begnu  in  1888  by  jh|'^|1'"°°'°  *' 
the  then  Commissioner,  Mr.  6.  Ward,  to  see  whether  the  denudations  of 
the  hilly  conntiy  around  conld  be  stopped  by  making  embankments  which 
would  hold  up  the  rush  of  water  in  the  rainy  season,  and  prevent  it  from 
washing  the  topsoil  away.  It  was  thought  that  fertilising  deposits  of 
silt  might  be  formed  near  the  embankments,  and  that,  as  the  water 
soaked  iuto  the  ground,  land  might  be  left  which  would  be  readily 
caltarable;  while,  if  the  water  did  not  disappear,  it  would  serve  for 
irrigation  use.  The  soil  is  thin,  with  rock  underlying  it,  and  wells  are 
very  diBicult  to  construcv.  There  is  evidence  that  in  former  days,  when 
thecountry  around  was  richer,  the  Natives  used  to  throw  up  similar 
embankments,  and  that  the  large  proprietors  used  to  construct  dams  to 
bold  np  the  water ;  but  these  have  now  been  let  fall  into  disrepair. 
Mr.  Ward  in  1888  began  to  throw  np  a  series  of  embankments  or  bunds 
of  earth,  and  at  present  30  such  have  been  raade  ;  the  slopes  have  been 
gown  with  babal  (Acacia  ara&ica),  and  grass  is  covering  the  sides.  As  yet 
owing  to  deficient  rainfall,  not  enough  water  has  collected  to  be  nsed  for 
irrigation,  nor  have  the  beds  been  cultivated,  but  the  trees  have '  grown 
fairly,  and  the  grasses  are  improving,  dub  grass  (Cynodon  Dactylon) 
having  spread  considerably.  It  is  said  that  the  Station  of  Jhansi  is 
cooler  since  these  works  have  been  made. 

At  Nawabganj,  near   Cawnpore,    I   saw  220  highas  of  land  (1    bigha  Eeeiamation  at 
=  I  acre),  which,   six  years   ago,    was  waste  ravine    land   nnder  the   Court ''*™p°™- 
of    Wards.      An     enterprising     Native    became     proprietor    of    this     area, 
levelled    it,    and    tlien    let    it    out    to    cultivators.    It    is    now   rented    at 
Bs.  6  per  acre. 

Again,  at  Eta«ah  (N.-W.  P.) ,  although  the  raviuo  land  there  is  converted  |"'yj°  "o"  "' 
into  a  "  Fuel  and  Fodder  Reserve,"  yet,  where   the  ravines  lead  down  to  the 
river  (the  Jumna),    cultivation  is    carried  out  on    every  bit    of    land    that 
ofEers  itself,    and  crops  are    grown    partly    on    the    soil  washed  down  from 
the  higher  ground,  partly  on  the  silt  washed  np  by  the  river.     If  in  such 
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places  the  fir«t  rush  ol  water  ibat  takes  place  during  the  rains  vexe  stppxi^i 
by  embankments,  then  the  good  soil  might  be  collected  instead  of  beiu^ 
washed  away  into  the  river,  and  not  only  would  more  soil  be  available  for 
cultivation,  but  the  water  might  be  held  up  for  irrigating  the  land.  Kayines 
such  as  those  at  Ktavah  extend  all  along  both  banks  of  the  Jumua  and 
Ganges  rivers. 
Beeiamation  of         ijf^    There  mav  be  other   waste  land  besides   uaar  and   ravine 

other  waste  land.  '  •*         ,    .  J  .  ,  . 

land  whicn  is  capable  oi  reclamation. 

Lake  land  at  I  saw   with  great  interest  at  Bati    (Oudh)  the  7,009  hie/has  {higha  =^ 

^'''■'"  f  acre)  of   land  which  Captain   Chapman    had,   with   extraordinary  energy, 

reclaimed.  Formerly  it  was  one  vast  lake  into  which  the  Ganges,  when  in 
floo4,  poured  each  year.  What  Captain  Chapman  did  was,  to  shut  out  the 
Ganges  entirely  by  conatiiicting  a  massive  embankment  or  hund  1  miles 
long,  and  he  then  procpeded  to  pump  the  water  back  into  the  river.  This 
woi'k,  begun  in  1873-4,  ia  now  nearly  complete,  and  what  before  was 
a  lake  is  now  cultuiable  land  thrown  into  the  property.  With  the  help  of 
steam  ploughs  and  pumping  ongines  the  land  has  been  tilled,  drained,  and 
also  irrigated,  and  the  soil,  being  natnially  very  rich,  can  grow  splendid 
crops  without  any  manure. 

Beeiamation  of         At  M^bim  (Tb&nn,   Bombay)  a  good    deal  of  land  near   the  sea  has  been 

land  from  the     reclaimed  by  embanking  it  so  as  to  keep  out  the  sea. 

°°*'     __  The   enormous   stretches  of  "  choh  "   land    i  n    the  Punjab,  notably  near 

the'punlab''*'"  ^°''^^*''P^'' 1"^®^®°*  *  ^^''''""^  problem  in  the  way  of  reclamation.  Streams 
come  rushing  down  from  the  hills,  bringing  at  first  silt,  but  sooner  or  later 
sand.  At  first  the  action  may  be  beneficial,  as  the  good  soil  from  villages 
higher  up  ia  washed  down,  but  soon  the  sand  comes,  and  this  is  driven  about 
with  the  wind,  and  the  good  soil  is  covered  and  rendered  nnculturable. 
The  land  thus  destroyed  is  called  "  choh "  land.  Some  30,000  acres  of 
good  land  have  been  spoilt  in  this  way,  and  remedies  have  in  vain  been 
suggested.  The  cause  assigned  is,  that  tbe  hill  sides  have  been  over-grazed, 
and  the  trees  along  tbe  banks  o(  the  former  streams  have  been  cut  anay ; 
so  that  the  sjil  is  not  held  np,  and  the  streams,  no  longer  confined  to 
their  course,  have  spread  over  the  country.  The  apparently  most  reasonable 
snggestioa  made  is  to  close  the  hill  wastes  to  grazing,  and  to  let  the  sides 
clothe  theivselves  again  with  grass,  shrubs,  and  trees.  There  are,  however, 
diflBculties  in  the  way  of  dealing  with  the  "chohs"  under  Chapter  III 
of  ths  Indian  Forest  Act,  the  Government  not  caring  to  risk  the  responsi- 
bility of  having  to  acquire  tbe  land  (as  they  might  be  called  on  to  do)  some 
10  or  12  years  hence  at  fabulous  prices. 

Land  infested  72.  The   infestation   of   land     with    Jsans  grass    {Saccharum 

alikunda.^'^"  spontaneum),  with  kunda  {Sacehartim  ciliare),  and  other 
deep-rooted  and  fast-spreading  weeds,  is  a  matter  for  which-, 
there  are  remedies  in  deep  and  continuous  cultivation  and 
stirring  o£  the  soil,  also  by  heavy  manuring,  and  by  leaving 
•  the  weeds  to  rot,  as  well  as  by  embanking  and  flooding  the 
land  with  water.  But,  unless  these  steps  be  taken  in  hand 
early,  the  evil  may  rapidly  increase,  and  the  land  be  pro- 
nounced unoultuiable.  Mr,  GoUan,  tbe  Superintendent  of 
the  Saharanpur  Botanical  Gardens,  pointed  out  to  me  the 
grass  in  the  Municipal  G^irdeiis,  Saharanpur  ;  it  is  now  a 
mass  of  dub  grass  {Cpiodon  Daotylon),  but  had  at  first  been 
infested  with  karp*.  By  manuring  the  land  heavily  with 
night-soil  and  town  refuse  the  leans  grass  had  disappeared 
entirely.  Mr.  GoUan  believes  that  this  can  be  effected  in  a 
single  season,  and  he  instanced  to  me  that  the  same  thing 
had  been  dotie  at  Wiogfield  Park,  Lucknow. 

I  have  myself  seen,  in    the   Central    Provinces,  land  that  was 
within   quite   recent    times   under  cultivation,    but    which    hgs 


iiectamation  of  Land,  55 

beett  abandoned  on  account  of  the  kans  grass.  I  learnt  that  the 
rent  had  been  remitted  on  this  account,  hut  I  Dould  not  help  think- 
ing that  had  ^e  raiyati  been  obliged  to  cultivate  their  fields  dili- 
gently, as  they  would  have  been,  for  example,  in  the  congested 
districts  of  the  North-West  Provinces,  the  kans  gtass  would  soon 
have  been  eradicated.  A  North- West  raiyat  would  have  quickly 
been  down  on  hands  and  knees  and  never  have  let  the  weed  get 
the  mastery^  Here^  on  the  contrary,  amid  easier  surroundings,  not 
only  was  the  cultivation  less  careful,  but  as  each  field  was  in  ttifa 
abandoned  the  weed  spread,  and  its  seed  was  carried  on  to  the 
neighbouring  plots,  while  the  tenant  who  should  have  eradicated 
it  at  the  begisning,  rejoiced  in  the  remittance  of  his  rent.  It 
may  seem  a  hard  thing  to  say,  but  I  fully  think  that,  in  cases 
such  as  this,  the  improvement  or  the  soil  will  be  mainly  effected 
by  the  pressure  of  circumstances  necessitating  a  better  and  more 
careful  cultivation. 

In  the  Madras  Presidency  I  saw  a  quantity  of  land  near 
Bellary  infested  witk  the  weed  kunda  {Saeeharum  ciliare),  as  also 
near  Gadag,  and  afeng  the  Kistna  river.  The  cultivators  dig  up 
the  weed  by  hand  labour,  collect  it  in  heaps  and  burn  it. 

73.  Of  a  different  nature  to  the  foregoing  is  the  improvement  ^s?'™,""?""* 
of  saline  land  or  usar,  a  subject  on  which  much  good  work,  energy,  (««»■). 
and  ability  have  been  expended  by  the  Government,  and  mainly 
by  the  Agricultural  and  the  Irrigation  Departments  of  the  North- 
West  Provinces. 

Vsar  land,  as  explained  in  paragraph  67,  is  land  which  is 
impregnated  with  soda  salts  to  such  an  extent  as  to  make  it  unfit 
for  growing  crops.  A  white:  "  snow,  "  which  is  made  up  of  these 
soda  salts  and  is  termed  reh,  spreads  over  the  surface  of  the  ground, 
and  cultivation  is  impossible.  Enormous  areas,  especially  in  the 
plains  of  Northern  India,  are  thus  affected,  and  in  the  North- West  Extent  of  umt 
Provinces  alone  there  are  between  four  and  five  thousand  square  miles  ji.*-w.  p.'^  * 
of  usar  land.  In  the  Deccan  and  in  the  Southern  Mahratta  country, 
too,  are  similar  large  tracts.  A  strange  featnre  is,  that,  scattered 
Amidst  the  barren  parts  are  patches  here  and  there  where  cultiva- 
tion, and  that,  too,  of  a  high  order,  is  carried  on.  Such  crops  as 
opium,  sugar-eane,  wheat,  castor<otl  plant,  and  cotton,  ail  of  which 
require  a  good  soil  and  high  cultivation,  may  be  seen  on  these 
fertile  spots,  standing  out  like  oases  in  the  salt-covered  desert  all 
around  them.  How  this  has  come  about,  whence  the  salts  are 
derived,  whether  they  are  spreading  in  extent  or  not,  how  tbey 
may  be  cheeked,  and  how  the  land  may  be  reclaimed,  are  questions 
which  have  led  to  many  long  enquiries  and  experiments  to  which 
I  must  here  refer.  Already  in  1874  the  Irrigation  Department  of 
the  North-West  Provinces  set  about  trying  to  reclaim  usar,  and  iti 
1877  a  "  Eeh'^  Committee  was  appointed  to  investigate  the  sub-  Ths'-Beh- 
jeot,  and  to  determine  the  liuss  of  future  enquiry,  Subsequeatly,  igj™™'"'- 
experiments  were  commenced  at  Awa  in  1879,  at  Cawnpore  in 
1882,  and  at  Aligiach  in  1885.  Most  of  these  being  still  in  pro- 
gress, I  was  enabled  to  visit  tbem  and  see  what  had  been  donev 
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74.  Naturally,  the  first  question  for  the  "  Reh  "  Committee 
was,  to  say  what  reA  was,  and  whence  it  came.  Its  composition, 
as  explained  in  paragraph  67,  is  variable,  but  soda  salts  are 
always  the  main  ingredients,  the  carbonate  of  soda  preponderating 
generally,  at  other  times  the  sulphate  of  soda;  common  salt  and 
salts  of  magnesia  and  lime  occur  likewise.  What  accounts  for 
the  preponderance  of  one  salt  or  the  other  on  any  particular  area 
has  not  yet  been  shown.  Different  views  have  been  propounded 
as  to  how  the  soda  salts  originated. 

Professor  Medlicott,  who  was  a  member  of  the  "Reh"  Com- 
mittee, held  that  rek  was  the  result  of  the  decomposition,  by  air 
and  water,  of  rock  minerals  found  in  the  soil,  and  that  they  were 
those  parts  unassimilated  by  vegetation,  and  which  were  not  removed 
by  rain  water.  He  was,  further,  of  opinion  that  the  upper  layers  of 
the'  soil  were  originally  quite  free  from  salt,  but  that  conse- 
quent upon  the  destruction  of  forests  and  the  extreme  climatic 
conditions  that  followed,  aided  by  the  introduction  of  canal  irri- 
gation, the  salt  was  first  dissolved  and  then  broaght  to  the  snrface. 
Professor  Medlicott,  relying  upon  one  or  two  analyses  made  at 
his  instigation,  regarded  the  canals  themselves  as  bringing  a  con- 
siderable amount  of  salt,  and  expressed  himself  strongly  to  the 
effect  that  where  canal  irrigation  came,  there  must,  in  a  few  gene- 
rations, be  complete  destruction  by  reAt  In  his  view,  reA,  accord- 
ingly, was  saline  subsoil  water. 

Other  opinions  found  expression  in  the  "Reh"  Committee, 
Sir  Edward  Buck  attributing  the  appearance  of  reA  to  the 
presence  of  a  series  of  depressions,  the  salt  from  the  higher  parts 
getting  washed  into  the  depressions  by  the  first  shower  of  rain  ; 
thus  the  higher  portions  might  become  culturable,  and  the  depres- 
sions infertile,  owing  to  the  reA, 

Finally,  the  Committee  came  to  the  general  conclusions  that 
reA  was  the  result  of  evaporation  in  a  dry  climate ;  that  it  would 
make  its  appearance  if  the  water-level  were  raised ;  that  it  spread 
to  a  limited  extent  by  surface  washing;  that  its  oioenrrence  was 
concurrent  with  that  of  an  impermeable  surface ;  and  that  canal 
water  did  not  itself  bring  the  salt  to  the  laud. 

evWeTce"-  m*  Reviewing  the  facts  brought  out,  it  appears  to  me  that  there 

own  conclusions,  is  not  sufficient  evidence  for  believing  that  the  canal  water 
actually  brings  the  salt  to  the  land.  The  analytical  evidence 
on  which  the  assertion  is  Ijased  is  neither  strong  nor  consistent ; 
the  amount  of  solid  residue  per  gallon  m  some  of  the  analyses 
of  water  quoted  is  about  28  grains,  a  by  no  means  large  amount, 
while  in  others  it  is  given  as  only  11  or  12  grains  per  gallon. 
Analyses  made  by  myself  of  eanal  water  from  the  Cawnpore 
branch  of  the  Ganges  Canal  gave  only  15  grains  per  gallon 
of  solid  residue,  containing  less  than  2i  grains  of  soda 
salts,  while  that  of  water  from  an  adjoining  well  showed  7i 
grains  per  gallon  of  solid  residue  and  40  grains  of  soda  salts.  One 
would  expect  the  well  water  to  cause  an  efflorescence  of  soda 
salts   rather  than  the  canal  water,   but  this  was  not   the   case. 


Sir  Edward 
fiucli's  views. 


OpiDions  of  tlio 
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Committee* 
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Again,  if  canal  water  were  the  real  source,  it  would  not,  to  my 
mind,  explain  the  fact  that  the  composition  of  reh  varies  so  much, 
nor  why  the  canal  should  in  one  part  give  rise  to  carbonate  of  soda, 
and  in  another  to  s%lphate  of  soda  principally.  Nor,  if  the  origin  be 
saline  subsoil  water,  is  it  altogether  made  clear  to  me_  why  reA  should 
occur  here  and  there,  with  culturable  patches  between.  I  am  much 
more  disposed  to  consider  the  reh  in  the  light  of  local  deposits,  derived 
undoubtedly  from  the  decomposition  of  the  mineral  ingredients  of  the 
soil,  but  collected  probably  in  depressions  below  the  surface,  and  left 
as  a  deposit,  just  in  the  same  way  as  a  bed  of  phosphate  of  lime  or 
similar  mineral  deposit  is  formed,  or  as  a  bed  of  sand,  of  gravel, 
or  of  clay,  is  found.  So  long  as  the  surface  was  covered  with 
trees  and  vegetation  there  would  be  less  capillary  attraction,  but 
with  the  denudation  that  ensued  would  come  the  "  baking  "  of 
the  surface  ;  where  this  surface  was  clay,  capillary  action  would  be 
much  increased.  Without  moisture,  however,  the  salts  might 
remain  harmlessly  below  :  but  if  we  now  imagine  canal  irrigation 
to  be  introduced,  there  would  be  present  the  two  forces  requisite 
to  bring  the  reh  to  the  surface,  viz.,  the  water  to  dissolve  the  salt, 
and  then  a  strong  evaporating  force,  such  as  the  sun,  to  beat  down 
on  the  bare  unprotected  ground,  and  to  draw  the  salt-holding 
water  up,  this  action  being  aided  by  the  capillarity  of  the  clay 
topsoil.  This  appears  to  me  to  account  for  what  has  been  often 
observed,  viz.,  that  reh  occurs  in  impermeable  clay  soils,  and  but 
very  seldom  on  sandy  soils.  I  incline,  therefore,  to  the  belief  that 
where,  amidst  usar,  culturable  spots  are  found,  it  is  either  because 
these  are  spots  where  there  is  no  reh  underlying,  or  because,  on 
account  of  the  occurrence  of  a  sandy  rather  than  a  clayey  topsoil, 
capillary  action  is  not  so  strong  at  that  particular  place.  The 
same  result  of  reducing  capillarity  would  be  effected  by  cultivation, 
by  manuring,  or  by  the  growth  of  trees,  shrubs,  or  grass.  The 
fact  that  such  measures  as  the  above  have  proved  the  best  in  the 
endeavour  to  reclaim  usar  land  gives  considerable  reason  for  be- 
lieving that  their  removal  has  conduced  to  its  existence. 

The  variableness,  not  alone  of  composition,  but  of  the  extent  of 
the  action  of  reh,  is  another  reason  for  considering  its  occurrence 
as  local,  and  not  as  coincident  with  the  distribution  of  canal  water. 
There  is  what  is  called  "  very  bad "  mar  j  there  is  also  other 
which,  though  salty,  may  be  fairly  easily  reclaimed,  and  these  are 
often  found  in  close  proximity  to  one  another.  How  could  this 
be  unless  the  deposits  were  local,  i.e.,  unless  there  were  more  salt 
in  some  spots  than  in  others  ?  Nor  would  it  be  consistent  alto- 
gether with  a '  theory  that  attributes  its  occurrence  solely  to  the 
incoming  of  the  canal  water.  Canal  water,  I  have  no  doubt,  sup- 
plies one  factor  necessary  to  brin|f  reh  from  below  to  the  surface^ 
but  I  do  not  at  all  think  that  it  directly  brings  the  reh. 

75.  Passing  next  to  the  experiments  made  for  the  purpose  of  ^aXmMion'or 
reclaiming  usar,  I  must  briefly  note  these.  «»«"-. 

The  Irrigation  Department  of  the  N.-W.  P.  began  in  1874  by  taking  up  Experipaents  oi 
areas  in  the  Aliajirh  and  in  the  Etawah  districts.     At  Aligarh  there  are  now  p"rtraen?    °' 
three  areas  treated  as  plantations.     The  best  result  was  attained  by  digsing  N.-w.P.'at 
holes,  4  feet  deep,  filling  them  with  canal  silt,  and  then  planting  JosSw^  trees  ^j'^^^^'lJ""^ 


1.  At  Awa. 


2.  At  Jubi. 
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(Aeaeia  arabica)  in  ihem.  Canal  water  is  available  for  wateriuar  tbe  Ireeg, 
and,  on  the  usar  land  between,  ddb  grass  (Ufagrostis  cynosuroides)  is  sown. 
The  grass  grows  plentifully,  hut  there  is  no  sale  for  it,  and  the  trees  grow  well 
ftnongh  till  they  onme  to  a  height  of  about  20  feet.  Then  they  seem  to  reach  a 
subsoil  of  kankar  (coneretionary  limestone)  and  die. 

At  Etawah  there  are  also  three  area^,  and  here  the  most  sncceseful  plan  has 
been  to  embank  land  and  to  run  canal  water  and  silt  over  it  for  about  four 
montha.  These  areas  may  now  be  described  as  reclaimed,  as  they  have  been 
let  out  for  cultivation.  Still,  it  is  held  that  the  eapitajised  value  o£  the  im- 
proved land  ha^  not  covered  the  expenditure. 

Eipei'mecta  of  In  1879  experiments  were  begun  at  Awa  by  the  Agricultural  Department 
Mrtment!™'  "°'  "^  *^«  N.-W.  P.  Here  tree-planting  was  not  tried,  bat  only  simple  enclognre 
N.-w.  P.'  and  exclusion  of  grazing.     Although   the   experiments   came   to  a  prematnre 

end,  owing  to  the  Awa  Estate  falling  out  of  Government  hands,  they 
amply  proved,  that  by  simple  enclosure  a  plentiful  supply  oi  kar  usara  grass 
{Sporobolits  palUdws)  could  be  obtained  on  the  very  worst  usar,  even  that 
covered  by  efflorescence.  This  means,  in  brief,  that,  if  cattle  be  kept  ofE  and 
be  not  ^owed  to  nibble  away  every  blade  of  grass  aa  it  appears,  the  worst 
usar  will  rapidly  clothe  itself  with  grass  of  a  kind.  The  difficulty  is  then 
what  to  do  with  the  grass. 

Following  on  these  lines,  the  Agricultural  Department  started  fresh  tsperi- 
ments  in  1883  at  Juhi,  and  also  at  Amramau,  near  Cawnpore.  At  tbe  former, 
simple  enclosure  was  adopted  for  the  preservation  and  extension  of  the  natural 
grasses,  and,  on  elevated  spots,  fuel  and  fodder  trees  were  planted.  The 
grasses  have  decidedly  improved,  and  tbe  success  of  the  trees  has  been  fair. 
Since  188S  Mr.  Duthie  has  bad  selected  spots  under  his  observation,  to  see 
what  changes  take  place  in  the  herbage.  The  bc*^ter  grasses,  such  as  janewa 
{Andvopegon  annulaius),  musel  {Jseilema  laseum),  and  anjan  {Fennisetum 
cenchroides),  are  gradually  replacing  the  original  usar  grass  (Tetrapogon 
tetrastachys).  At  the  time  of  my  visit  (January  1890)  there  was  a  most 
marked  dift'esence  between:  the  enslosed  land  aiud  that  outside  the  boundary, 
the  grass  standing  kn^e-deep  within  it,  wherea»  the  other  was  nearly  bare,  and 
jDoatiy  covered  with  reA.  Here,itoo,  it  seems,  however,  doubtful  if  a  fair 
interest  on  the  capital  expended,  will  be  yielded. 

3.  At  Amraman.  ^j.  ^uj^amau  the  experiment  was  commenced  on  a  commercial  basift.  Mir 
Muhammad  Husain,  the  Assistant  Director  of  Agriculturej  N.-W.  P.  and; 
Oudh,  induced  the  Government  in  1882  to  purchase  52  acres  of  usar  land  at 
Be.  1  per  acre.  This  he  enclosed  for  two  to  three  years,  then  pnt  dairy  cattle 
and  sheep  on  to  eat  the  grass,  and  sold  the  milk  off  the  farm.  Next,  h» 
embanked  fielda  before  the  rains  came,  and  so  held  up  the  water  in  them  ; 
when  it  had  soaked  in,  he  ploughed  and  manured  the  land  with  the  dung  of 
his  cattle  and  sheep,  and  then  sowed  rice.  If  the  rice  took,  a  winter  crop 
followed,  and  this  was  the  test  of  reclamation.  In  this  way  one-half  of  the 
farm  has  already  been  reclaimed  and  let  at  Es.  8  per  acre.  The  total  cost  of 
^  reclamation  has  been  Rs.  2,000,  and  this>  sum  Mr.  Holderness,  the   Director  of 

Agriculture,  estimates  will  just  be  cleared.  A  pleasi-ng  feature  is  that  land- 
lords {zemindar^  aroviaA  are  beginning  to  try  the  experiment  themselves. 
Immense  credit  is  «tue  to  Mir  Muhammad^  Bnsain  for  the  wsry  in  which  he 
devised  and  also  carried!  out  this  experiment,  certaiinly  the  most  hopeful  of  any 
yet  attempted  in  the  reclamation  of  usar. 

4.  At  Alfgarh.  Meantime^  in  1885,  further  exp&rim«nts   on   a  large   scale  were  initiated 

at  Gursikran  and  Chherat,  near  Aligaih.  At  the  former  there  are  718  acres, 
and  these  are  treated  like  the  Juhd  enclosare,  cattle  being  kept  off,  and  the 
grasses  being  left  to  themselves.  Mr.  Duthie  now  has  these  also  under 
observation.  Kar  usara  {Sporoholua  palUdiis)  is  the  principal,  grass. 
Enclosure  is  effected  by  a  small  ditch  and  mound  only,  but  iit  is  quita 
enough  to  make  a  marked  difference  between  the  bare  plain  outside  and  tha  en- 
closed part,  in  which  latter  the  grass  grows  thickly.  The  better  grasses,  how- 
ever, aie  only  very  slowly  replacing  the  usar  grasses.  In  the  ■hollows  duB  grass 
Wynodon  Dactylon)  begins  to  come. 
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Al;  Ghl^eTat  tl^ere  are  243  acres.    Qn$-ha1f  is  left  to  itself,  like  Jiihi,  find 
here  the  hettet  grasses  are  decidedly  taking  the  plaoe  of  tli@  uaar  grass  (here 
C^lqris  t^trasiaohys  is  th^  oh^i  tisar  grass),  d^b,  dah,  afijan,  nms^>  add  gan' 
del  {Andropogon  laniger)\)eiii%  now  prominent,  Giraps  oame  well  the  first  rainj 
season  after  enclosure  was  hegun,   and  now  there  are  but  few  bare  patches  left. 
Kg  manure  or   irrigation   is  used.     The  grass  is  allowed  to  die  down,  and  the 
soil  seems  to  get  coated   with  a  covering  of  TegetEkble  ipoqld,  on  whiph  subss- 
qnently  a  better  kind  of  grass  appears.     I  had  tioticed  this  same  a.t  Ji^hi,  and 
more  particularly   that  there  were  numerous  anthils  inside  the  enclosure,  hut 
none  outside.     On  these  hills   were   gathered  the  glumes  of  the  grasses,  doubt- 
less adding  more  vegetable  matter  to  the  soil,  as  well  as  loosening  it,     On  com- 
parison of  notes  that  had  been  taken,  these  ant-hills  were  fonnd  to  have  inoved 
onwards  over  the  formerly  unoccupied  space;   the  ground  was  in  coDsequenoe 
raised  where  they  were,  and  on  these  plevations  the  grass  grew  in  clumps,    ^jr 
Edward  Book  is  of  opinion  that,  by  the  raising  of  these  mounds,  the  first  Sow  <if 
water  in  the  rains  flows  oS  thein  and  runs  into  the  lower  land,  taking   the  salt 
with  it  and  forniing  there  !i  strong  saline  solution  wbioh  destroys  vegetation. 
Sir  Edward  thinks  that  if  this  first  flow  c^uld  he   prevented  from   spreading 
over  the  surface,  or  be  run  into  catchment  holes  or  channels,  it  would  do   no 
further  harm.     However  this  may  he,  I  believe   that  it   is   from  these  raised 
spots  that  vegetation   begins  to  spread,  aod  that  the  increase  of  vegetable 
matter  on  the  surface  soil  is   a  sign  of  improvement.     I  quite  agree  also  with 
Sir  Edward  Buck  that  a  certain  amount  of  damage,  at  least,  is  done  by  the  sur- 
face flow  of  a  saline  solution,  and  that  it  would,  in  tuany  cases,  be  lessened  by 
the  raising  of  a  small  mound  or  embankment.     On  one  part  of  Chherat  the  ex< 
periment  has  been  tried  of  scraping  ofi  the  efflorescence  as  it  forms,  but  this  has 
not  been  successful,  nor  has  much  success  as  yet  attended  the  efforts  to  grow 
the  saH-bush  {Artviplex  nvmmularia),  date-palm,  or  other  salt-loving  plants, 
in  the  hops  of  extracting  thi  salt  from  the  soil.     But  one-half  of  Ohherat  hag 
been  more  recently  worked  on  the  lines  of  Amraman,  and  difFerent  methods  of 
reclamation   have  been  tried.     Thus,   35   acres,  on  which  the  salt  was  two  to 
three  inches  thick,  were  surrounded  with  an  embankment,  and  the  rain  water  was 
thus  kept  iato  the  depth  of  three  feet.     Subsequently  the  land  was  ploughed  to 
loosen  it,  and  when  I  saw  the  place  the  grasses  were  being  fed  ofE  by  cattle.    It 
was  noticeable  that  the  usar  grass  was   nearly   all   gone.    Slir  Muhammad 
Hnsain  had  observed  that  it  rotted  away  in  the  stagnant  places,  and   this  led 
him  to  try  flooding  the  land.     Here,  anyhow,  it   disappeared,  and  the   first 
grass  to  take  its  place  was  narri  {DiplacTine  fnsca) ;  this,  starting  from  a  point 
a  little  raised  above  the  rest,  spread  its  runners  in  every  direction,  looking  just 
like  a  Catherine  wheel ;  the  runners  in  turn  rooted  themselves  in   the  soil   and 
became  fresh  centres.    After  seeing  this,  I  could  well  understand  that  simple 
enclosure  could  enable  the  grass  to  establish  itself  and   to  cover  the  surface, 
whereas,  if  grazing  were  permitted,  the  young  shoots  would  be  at  once  nibbled 
00,  and  never  he  allowed  to  spread.     Anjan,  d4b,  and  d4b,  also   in   turn  ap- 
peared.    Yet  another  portion  has  been  ficoded  from  the  canal,   and  the   water 
held   up   by   embankment ;   reclamation   has   gone   so  far  tha^  some   of  the 
land  has  been  let  out  to  cultivators,  and   I  saw  wheat  crops  growing  on  it  here 
and  there.     Enquiring  of  a  raiyat  which  land  he  would  like  to  have  if  more 
could  he  let  to  him,  he  said  that  what  he  liked  was   the  "black"  soil   (donbt- 
less  that  which  had  the  vegetable  crust  to  which  I  had  referred).   I  then  asked 
him  to  indicate  what  part  of   that  now  growing  grass  could  be  oultivated  and 
what  net.     Be  darted  oflT  at  once  to  where  i/u5   grass  was,  and  said  that   was 
what  he  would  like  to  have,  but  not  that  which  had  the  usar  grass  on  it; 

Another  plan  of  reclamation   tried  has  been  that  of  manuring 
heavily  with  night-soil. 


At  Jsarainpnr,  near  Gawnpore,  Mir  Mnhammad  Hnsain  took  up  10  acres  5.  At  Na 
of  usar  land  four  years  ago,  and  trenched   night-soil  in  it  before  the  rains,  so^ 
Mounds  were  put  round,  and  the  rain  water  held  up.  After  tea  months  the  land 
was  let  to  a  cultivator  for  Bs.  20,  and  £s.  40  was  offered  if  a  lease  for  six  yeaea 
were  granted.    Here  canal  water  was  available.    Of  this  land  there  were  800 
acres  in  the  neighbourhood. 


Narainpur 
■  night- 
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6.  it  Dorn  Again  at  Dera  Ismail  Khan  it  was  found  that  the  "  Ottley  "   plun   (digging 
''Th''''-^ht'"  1     o"**'^^  ^"'l  *■*•  *  depth  of  about  18  inches,  spreading  night-soil  in  the  pit  9  inches 
wi     nig    -SOI .    jf^j^.]j_  ^jjg,,  sifting  the  earth  back  and  levelling    the  whole,  subsequently   water- 
ing it)  got  lid  of  the  kalar  or  saline  efflorescence. 

Lastly,  I  have  to  instance  other  attempts  to  deal  with  usar  land 
by  growing  trees  upon  it.  In  the  cases  given  so  far  the  success 
has  not  been  a  marked  one,  though  it  has  been  shown  that  they 
will  grow,  as  also  grass  in  abundance,  if  enclosure  be  resorted  to. 

7,  At  Kapur-  In  the  Kapurthala  State  there  are  9,000  acres  of  land  in  Phagwara  tahsil 
thala  by  grow-  which  have  been  taken  up  by  the  Administration.  Of  this,  7,660  acres  are  so 
wgihdk  trees,   yj^jj^  impregnated  with  ^aZar-,  or  soda  salts,  that  they  are  not  fit  for  cnltivation. 

Nevertheless,  it  has  been  found  that  the  dhdh  tree  {Buteafrondosa)  flourishes 
on  this  soil,  and  40,000  maunds  of  fuel  (maund  =  28  lbs.  here)  are  supplied  from 
one  plantation  annually.  Every  ten  years  the  whole  is  cut  over  once,  and  the 
sale  proceeds  and  grazing  fees  amount  to  Bs.  9,000  per  annum,  while  the  j'early 
expenditure  by  the  State  is  only  Bs.  5 10.  There  is  this  advantage  with  dhdic, 
that  cattle,  sheep,  and  goats  will  not  touch  it,  and  so  grazing  does  no  injury.  I 
notice  that  the  dhdh  tree  has  been  but  little  tried  in  other  experiments  ;  it 
should,  I  think,  be  more  extensively  grown  on  usar  land,  and  there  seems  to  be 
no  reason  why  the  Kapurthala  plan  shonld  not  succeed  elsewhere. 

Summary  of  76.  To  Summarise  the  experimental  work  done  on  the  reelama- 

"rklTK^i  tioii  ^^  ««"'■•  It  seems  thoroughly  established,  Firstly,  that  by 
reclamation, and  simple  enclosure  and  exclusion  of  grazing,  grass  (probably  usar 
co'uciuBions.  grass  only  at  first)  will  establish  itself,  and  cover  even  the  worst 
places;  that  the  grasses  will  slowly  improve,  and  trees  may  be 
fairly  successful.  Secondly,  that  by  covering  usar  land  with  a 
thick  coating  of  canal  silt,  and  then  flooding  it  (as  is  done  in 
Egypt),  it  may  also  be  reclaimed.  Thirdly,  that  by  enclosure, 
feeding  off  the  grass,  embanking  the  land,  allowing  the  rain  water 
to  be  held  up  on  it,  then  ploughing  and  manuring  it,  it  can  be 
rendered  culturable.  Fourthly,  that  the  same  may  be  done  by 
heavy  manuring  with  night-soil,  where  water  is  procurable.  There 
are  diflSculties  to  be  encountered  in  every  case,  such  as  that  of  dis- 
posing of  the  grass  grown;  then  canal  water  and  canal  silt  ave  not 
everywhere  available,  nor  is  there  sufBcient  night-soil  or  other 
manure  to  warrant  the  outlay  involved  in  reclaiming.  But  it  seems 
to  me  that  the  plan  of  embankment  and  holding  the  water  up,  as 
well  as  manuring  the  land  with  stock  put  on  it,  is  feasible  every- 
where.  Wiiere  silt-laden  canals  are  at  hand,  they  could  be  run  on 
to  the  land,  for  they  would  be  in  a  silt-laden  condition  just  at  the 
time  of  the  rains,  when  they  are  not  so  much  needed  for  the  irriga- 
tion of  cultivated  land.  As  to  the  grass  difficulty,  this  might  be 
overcome  by  making  the  grass  into  silage.  The  difficulty  with 
hay-making  is  that  the  grasses  that  grow  often  come  daring 
the  rainy  season,  when  they  cannot  always  be  made  into  hay, 
but  if  made  into  silage,  simply  stored  in  pits  dug  in  the  ground, 
tiiey  might  afEord  abundant  succulent  fodder  for  cattle.  Lastly, 
where  trees  are  grown,  the  best  plan  is  to  have  a  rapid 
succession  of  quickly-growiug  trees  or  scrub,  rather  than  to 
try  and  obtain  trees  of  any  good  s\zQ  iihe  dhdk  {Butea  fron- 
<lo8a),  as  at  Kapurthala,  should  also  be  much  more  extensively 
tried. 

Suggestions  liave  been    made  in  the  past    that    subsoil  dram- 


Reclamation  o1  8iliy  La»(l  {usar).-  61 

age  will  be  found  the   only   way  to   cure  usar,  but  I   can  bardly 
look  upon  this  as  a  practicable  remedy  in  India. 

Taking  what  I  have  seen,  both  of  the  occurrence  of  usar 
land  and  the  atteropts  made  to  reclaim  it,  I  believe  it  to  be 
concurrent  with  the  existence  of  an  impermeable  condition  of 
the  soil,  conducing  (as  clay  does)  to  increased  capillary  action ; 
and  that  improvement  of  such  soil  will  bo  effected  by  any  means 
which  tend  to  alter  this  impermeable  condition,  either  by  forming 
a  fresh  and  lighter  surface,  such  as  is  done  by  the  finely-divided 
canal  silt,  or  by  breaking  it  up,  as  is  done  by  the  growth  of  grass 
or  trees,  or  by  manuring  and  ploughing.  The  formation  of  vegs- 
table  matter  on  the  surface  is,  I  believe,  most  important,  and  the 
covering  of  the  soil  with  grass  tends  to  decrease  that  "  baking  " 
of  it  which,  as  we  have  seen,  is  one  of  the  most  powerful  agencies 
at  work  in  causing  reA  to  appear. 

A  good  deal  has  been  said,  notably  by  Mr.  Holderness,  the 
Director  of  Agriculture  for  the  North-West  Provinces  and  Oudb, 
as  to  the  result  of  the  experiments  not  having  been  a  finan- 
cial success  on  the  whole.  To  my  mind  a  great  deal  too  much  lias 
been  made  of  this  aspect;  not  that  it  is  not  the  ultimate  test  of 
success,  but  because  it  should  be  remembered  that  until  the  effort 
has  emerged  from  the  experimental  stage  it  cannot  be  fairly  put 
upon  its  trial.  So  long  as  experiments  are  being  tried,  expenditure 
is  made  upon  a  great  many  things  which  have  to  be  abandoned 
later  on ;  experiment  should  be  for  the  purpose  of  seeing  which  one 
of  a  ivumber  of  different  plans  that  have  suggested  themselves  seems 
to  give  the  hest  prospect  of  success,  but  not  until  this  has  been 
reached  can  the  system  itself  be  fairly  said  to  be  on  its  trial.  It  is 
a  remarkably  promising  omen  that  Mr.  Husain  has  been  able  to 
show,  even  in  the  initial  stage,  such  success  as  has  been  attained 
at  Amramau,  and  to  him  very  great  credit  is  due. 

Not  long  ago  it  would  have  been  said  the  usar  could  not  bo 
reclaimed  at  all,  and  to  show  that  it  can  be  is,  in  itself,  a  most 
valuable  fact.  That  it  may  not  at  present  pay  to  take  up  usar 
land  and  so  reclaim  it,  is  a  matter  affected  by  present  conditions ; 
but  there  may  come,  ere  long,  a  demand  on  the  soil,  owing  to 
))ressure  of  population  and  spread  of  cultivation,  which  may  call 
for  even  usar  land  to  be  taken  up,  _and  then  it  may  pay  well  to 
reclaim  it.  The  experience  gathered  from  past  experiments  will 
then  supply  the  necessary  guide,  and  a  financial  success  may  well 
result. 

77.  The  reclamation  of  land,  whether  it  be  ravine  land  or  usar  Eeoiamation  of 
land,  must,  as  indicated  in  the  foregoing  pages,  come  mainly  from  brm»i'ni°'^th"'"' 
Government  agency.     In  a  few  instances  the  Native  proprietors  ^°J^^  "^  ooTeta. 
may  follow  an  example  set,  but  the  initiative  must  come  from  Gov- 
ernment, and  from  Agricultural  Departments  in   particular.     The 
i<nprovement  of  land   infested  with  kans  grass  and  other  weeds  is 

I)art  of  a  better  and  more  careful  cultivation. 

78.  In  reference  to  the  reclamation  of  usar  I  have  expressed  The  ncod  for  an 
my  surprise  at  this  enquiry  having  been  carried  out  without  the  chemrs't"!"' 
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help  of  an  Agricaltural  Chemist.  Such  a  man  would  have  heen 
able  to  render  very  considerable  help,  ftnd  to  haVe  prevented  many 
mistakes  and  speculations  from  being  made.  To  take  a  siD^le 
instance — when  remedial  measures  were  attempted  it  should  cer- 
tainly have  been  ascertained  (as  could  have  been  done  readily  by 
chemioal  analysis)  what  amount  of  salt  was  present  originally  in 
the  soil,  and  how  much  salt  each  remedial  process  had  succeeded, 
in  the  end,  in  removing.  It  is  still  unknown  in  what  quantity 
the  salt  exists,  and  in  what  amount  it  will  be  injurious.  Such  an 
example  as  this  constitutes  a  strong  claim  for  having  agricultural 
investigation  in  India  carried  out  with  the  association  of  an  Agri« 
cultural  Chemists  I  do  not  say  that  the  presence  of  such  a  man 
would,  of  itself,  enable  the  feh  question  to  be  eolved^  but  I  am  sure 
it  would  Very  greatly  aid  the  enquiry,  and  no  such  enquiry  should 
be  carried  out  without  the  assistance  of  an  Agricultural  CUeiinist, 
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CONCLUSIONS.  CONCLUSIONS, 

79.  The  differences  which  are  directly  traceable  to  the  varying 
nature  of  soil  are,  like  thoee  resulting  from  cliinate,  not  capable 
of  elimination  either  by  the  people  or  by  the  Government;  they 
can  only  be  modified  to  a  certain  extent.  Any  indprovement  of 
agriculture  in  this  connection  will  be  achieved  by — 

(1)  increasing,  in  dry  tracts,  the  supply  of  water  and,  cjn- 

sequently,  of  moisture  to  the  soil  j 

(2)  increasing  the  manure  supply  and  enriching  the  poorer 

soil ; 
(S)  experimental  enquiry  and  the  soientifie  study  of  soils  and 
their  treatment. 

The  main  work  of  the  above  must  fall  upon  Government ;  for 
the  people  will  only  in  a  few  cases,  at  best,  fot^tow  the  initiative  set, 
nor  indeed  will  tbey  have  the  means  for  so  doing.  The  third  part 
or  the  introduction  of  Western  Science,  must  also  come  from 
Government  alone.  Of  scientific  study  ,of  soils  in  India  there  baa 
been  almost  a  total  abeence  in  the  past,  and  experimental  work,  a<) 
in  the  reclamation  of  usar,  has  suffered  in  consequence.  I  regard 
the  problem  of  the  possible  exhaustion  of  the  soil,  under  a  conti- 
nuation of  the  present  system  of  agriculture,  as  one  which  the 
Government  will  have  to  meet  by  devising  measures  for  increasing 
the  manure  supply  of  the  country.  Good  work  has  been  done  by 
the  Agricultural  and  Irrigation  Departments  of  the  North-West 
Provinces  in  the  endeavour  to  utilise  ravine  land  and  to  reclaim 
usar  land,  and  encouragement  should  be  given  to  the  continu- 
anee  of  this  work  of  enquiry. 


RECOMMENDATIONS. 

80.  I  recommend  : — 

The  increase,  by  means  of  Irrigation,  of  the  water'  supply 

to  dry  tracts. 
The  increase  of  the  manure  supply  to  the  soil. 
The  instituting  of  Enquiry  to  ascertain  where  such  measures 

are  needed  and  can  be  cai-ried  out. 
The  continuation  af  Experimental  Research,  aided  by  Chemi^ 

cal  Science. 


EECOMMIOMD. 
ATIONS. 
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CHAPTBE    VI, 


CHAPTER  VI. 


Wateb, 


WATER. 


irrigratioa 
roquirementB, 


Division  iuto 
*'  protected  " 
and  "  preca- 
rious "  tracts. 


81.  Water,  id  one  form  or  another,  is  indispensable  to  agricul- 
ture, and  in  no  country  does  this  relation  acquire  greater  Biguiti- 
cance  than  in  India.  So  varied,  however,  are  the  climatic  condi- 
tions met  with  in  different  parts,  that  each  must  be  considered 

.     by  itself   before  any  geoeral  conclusion  can  be  arrived  at  as  to  the 

suflaoiency  of  the  rainfall  or  the  need  of  supplementing  it.     Not 

only  climatic  but  geological  features  also  will  determine  the  need 

and  the  mode   of  further    supply.     This  -  supplementing    of  the 

General  divisioa  natural  rainfall  may,  broadly,  be  called  Irrigation,     In  this  sense 

reference 'to      we  may  coDsider  India  as  divided  into  three  great  areas  :— 

1st.  Where  irrigation  is  not  needed. 

2nd.  Wherd  irrigation  is  highlif  desirable, 

3rd.  Where  irrigation  is  db&olutely  neeenary . 

82.  The  first  division  comprises  districts  where  there  is  an 
abundant  rainfall;  these  are  protected  thereby  from  drought  and 
famine  ;  such  regions  exist  ovtr  Burmah,  Assam,  Eastern  Bengal, 
along  the  sub-Himalayan  range,  and  iu  the  Western  GliSts. 
In  the  Central  Provinces  also,  and  over  a  great  part  of  Central 
India,  a  sufficiency  of  rainfall  is  aided  by  the  presence  of  a  blacii 
soil  which  retains  that  water  firmly,  and  to  which  the  supply  of 
irrigation  would  possibly  be  even  harmful. 

The  third  division  comprises  the  driest  tracts  of  all  the  regions 
of  lowest  rainfall,  such  as  the  arid  plains  of  parts  of  the  Punjab 
and  Raj pu tana,  with  nearly  the  whole  of  Sind.  In  these,  while 
irrigation  is  an  absolute  necessity  for  the  oarrymg  on  of  agricul- 
ture, yet.  in  respect  of  being  subject  to  famine  they  are  safer  than 
those  of  the  second  division,  this  latter  including  all  those  districts 
where  the  rainfall  is  uncertain  and  variable.  The  reason  of  this, 
as  explained  in  Chapter  IV,  paragraph  34),  is,  that  where  rainfall 
is  low  the  rail/at  or  cultivator  will  never  try  to  grow  a  crop  unless 
he  has  a  certainty  of  water,  whereas,  in  parts  to  wliieh  sometimes 
rain  comes  in  sufficiency  and  sometimes  not,  he  is  tempted  to 
risk  the  growing  of  a  crop,  and  should  the  rain  then  fail,  the 
crop  may  be  entirely  lost.  It  is  these  districts  of  uncertain 
rainfall  that  are  the  really  "  precarious  "  ones,  and  here  the  fear 
of  famine  is  almost  ever  present.  They  are  the  tracts  which  are 
light-colourpd  on  the  Rainfall  Map,  and  they  extend  over  a  great 
nart  of  North- West  India,  Rajputana,  the  Deccan,  and  Madras. 
It  is  to  providing  protection  against  famine  in  these  pi'ecarious 
tracts  that  Government  have  devoted  such  constant  e^orts,  and 
that  so  much  skill  has  been  exercised  by  the  Irrigation  Depart- 
ment in  paiticular. 


FTeoarious 
nistric^s 
indicated  on 
fiain  fall  Map, 
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83.  It  is  well  now  to  summarise  the  main  types  of  water  supply  summ»iy  of 
met  with  in  India,  and,  after  fhat,  to   show   how   irrigation  alters  J^fi"  S?pV' 
in  character  and  how  its  extension  is  largely   dependent  upon  the  airtiibution 
physical  conditions  and  geological  features  of  the  country. 

(a)  In  the  first  place  is  the  Rainfall ;  abundant  reference  has  W  Bainfaii. 
been  already  made  to  this  in  Chapter  IV  (Climate). 
The  dart-coloured  parts  on  the  Rainfall  Map  are  those 
of  heavy  rain,  and  are  thus  naturally  protected  from 
drought.  Under  the  same  heading  has  been  mentioned 
the  water-retaining  black  cottonrsoil,  where,  too,  irri- 
gation is  not  called  for.  This  soil  covers  the  parts 
coloured  green  on  the  Geological  Map. 

The  above  districts  may  be  considered  as  "  protected,"  and 
as  not  requiring  further  irrigation. 

{6)  After  this  we  may  take  those  districts  which  do  not  require  (j)  inundauo 
irrigation,  because  they  are  inundated rhy  rivers,  or  1'^^™""'^ 
which,  though  not  inundated,  yet  derive  sufficient 
moisture  from  rivers  in  their  proximity.  Instances  of 
the  latter  have  been  given  in  the  tracts  along  river 
beds  in  the  Punjab.  Inundated  tracts  are  found  also 
in  many  parts^of  the  Punjab,  for  instance,  at  Multan, 
where  the  country  beside  the  river  banks  is  often 
flooded  to  the  extent  of  six  or  eight  miles.  Again,  in 
Gujrat  (Punjab)  and  other  tracts  along  the  foot  of  the 
hills  there  are  large  areas  which  are  annually  inundated 
by  mountain  streams  bringing  silt  down  with  thein. 
The  rainfall  is  insufficient  for  the  crops,  and  the  spring 
level  is  too  deep  for  irrigation  wells,  so  the  flood 
waters  of  the  torrents  that  issue  from  the  hills  are 
turned  out  of  the  beds  of  the  torrents  by  means  of  tem- 
porary dams  erected  in  the  beds,  and  are  thus  poured 
on  to  the  slope  of  the  country.  The  latter  thus  ac- 
quires sufficient  moisture  and  also  a  renewal  of  silt 
more  than  equivalent  to  a  manuring.  An  instance  of 
a  dry  tract  such  as  this  is  Shahpur,  between  the  Indus 
and  the  Jhelum. 
(e)  Next  are  the  canals  : —  (?)  CanaH  and 

These  may  be  classed  under  three  heads : — (1)  The 
perennial  canals  from  snoW'fei  rivers,  found,  for 
instance,  in  Northern  India.  (2)  Inundation  canals, 
available  only  while  the  river  is  in  flood.  The  banks 
of  the  river  are  above  the  level  of  the  surrounding 
country  and  the  flood  waters  are  carried  off  from  the 
river.  This  fs,  accordingly,  a  rainy-season  supply 
only.  Such  canals  are  met  with  in  the  Southern  . 
Punjab  and  in  Sind.  (3)  Canals  or  other  channels 
from  rivers  that  are  not  snow-fed.  A  dam,  or 
"  anicut "  as  it  is  technically  known,  is  thrown 
across  the  bed  of  a  river,  and  the  latter  is  turned 
into  a  lake,  from  which  it  is  led  into  irrigating 
canals  and  distributing  channels.    In  this  way    an 
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auto  run  and  winter  supply  is  obtained.  Of  this 
na,ture  are  the  channels  off  the  Cauveri,  the  Goda- 
veri,  and  the  Kistna  rivers,  in  Madras. 

(i)  weus,  (^)  The  next  system  is  that  of  wells,  the  most  widely-distri- 

buted  one,  but  seen  principally  in  the  alluvial  belt   of 

the  Ganges  plain,  and  notably  in   the   Doab    (or  two- 

■■  river    district,   i.e.,   the   country   lying  between   the 

two  rivers,  the  Ganges  and  the  Jumna). 

(«)■•  Tanks.  ■'  (e)  Thenfollow  the  so 'oalled  "  y«»A«, ''  principally  found  in 

Madras,  where  the  ground  is  rocky  and  the  country  hilly 
or  undulating.  These  are  really  lakes  or  reservoirs,  and 
are  constructed  by  putting  dams  across  depressions  or 
valleys.  In  them  rain  water  is  collected  for  use  in 
the  dry  season.  Some  are  also  fed  by  jungle  streams 
and  rivers  as  well  as  by  rain  water.  They  occur,  further, 
in  Biajputana  and  in  Central  India. 

{/)  shauow  {f)  Lastly  come  the  shallow  tan&s  or  ponds   which   are  dug 

tanks  or  ponds.  j^  ^ijg  earth  whenever  the  soil  is  of  a  clayey  character, 

and  serve  to  bold  the  one  year's  supply  of  rain  water, 

These  ponds  are  met   with   in   Western   Bengal,   the 

valley  of  the  Ganges,  as  also  in  Madras. 

Distribution  of  ,84.  On  referring  to  the  Geologioal  Map,  sufficient  reason  will 
^fionlooOTdingb^  fourid  for  the  occurrence  of  the  particular  systems  in  each  part, 
to  the  physical  "the,a.lluvial  Soil  of  the  northlcoloured  brown  on  the  map)  lending  it- 

leatnres  of  the  .i.       .1  't  11  i    1     n  i  1    i  i  ^ 

connti;.  seJf  rather  to  canals,  wells,  and  shallow  ponds,,ana  the  rocky  ground 

Geological  Map.  of  Madras  (coloured  j-e^^  on  the  map)  to  the  so-called  "tanks,"  as 
well  as  to  channels,  whilst  the  central,  or  black  cotton-soil  portion 
(the   part  coloured  green)    needs   neither  particularly.     But  the 
variations  of  rainfall,  situation,  and  nature  of  soil,  in  different  parts 
call  for  still   further   consideration.     Thus,    to   take    the    alluvial 
, plain  of  the  Ganges — in  the  extreme  west  the  water  lies   too   deep 
down  for  wells,  and  this  part,  including  the   Panjab  generally,    is 
essentially  the  region  for  canals ;  the  central   part,  the   North- 
West  Provinces,  is  the  mil  district  par  excellencey  iiioxigh  supple- 
mented here  and  there  by  canals ;  then,  coming  to  Bengal,— in  the 
western  portion  are  shallow  ponds  ojf  tai,nksi  &ni  maitily  where  clay 
joovering  the  soil  enables   the   water  to  be  retained,   whilst  in  the 
leastermportton.the  rainfall  itself  is  enough,  and  canals   would  be 
out  of  place  and  even  dosharm.     In  Madras  the  underlyine  rock, 
on  the  contrary,  lends  itself  more  naturally  to  the   construction  of 
Jarge  reservoirs  or  "  tanks, "  holding  more  than  the  one  year's  rain- 
ifall.     But  this  is  not  all,  for,  as  is.  well  illustrated  in  the  North-West 
'Provinces,' a  cross  seotion   may   be   drawn  through  the  GaDgetic 
'plaiin,>andi  it  will  exhibit  different  features  of  irrigation  in  each  di- 
vision.    Thus,  taking  such  a  cross  section,  we  may  have,  first  of  all, 
a  regiion  like. the  sub^'Himalayan  range,  where  rainfall  is   abund- 
ant and  no  irrigation  is  called  for.     Then  i  there  will   come   one 
where,   with  Jess  rainfall,  the  water, lies  :close.belo\fr   the  surface, 
andean  be  easily'<«btained(icom  shallow  weMs  of,  say,  10 — 30  feet 
'dept^.    This  is  the  case,  for  instance,  at  Bareiily.    Next  may  be 
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one  where  the  water  lies  deeper  and  is  less  readily  obtainable,  and 
canals  may  be  called  for  in  addition.  Such  is  found  to  be  the  case 
itt  the  Doab,  where  wells  are  20 — 30  feet  deep.  Lastly,  may  come 
a  region  situated  on  a  central  elevated  ridge  of  the  country  where 
the  wells  are  too  deep  to  be  profitably  worked;  the  water  is  often  . 
brackish,  and  canals  are  the  only  available  means  of  irrigation. 
This  is  the  case  along  the  Jumna  river,  the  wells  >  being  80  feet 
deep  or  more,  and  the  water  bad. 

I  have  set  these  points  out,  because  without  beariiig '  them  in 
mind  it  is  not  possible  to  understand  the  cbrisidevationff  that  have 
to  be  taken  into  account  in'  providing  for  the  irrigation  of  any 
tract,  nor  yet  to  gr^sp  the  point  of  what  I  wish  particularly  to 
impress,  viz.,  the  necessity  of  careful  inquiry  into  the  agricultural 
reqtdrements  of  each  separate  district  and  the  best  waly  of  supplying 
these. 

85'  Before  dealing  with  particular  points  connected   with  each  The  ^eat  woik 
class  of  irrigation,  in  the  endeavour  to  shOw   where   improvement  Government  and 
may  possibly  be  effected,  I  wish  to  quaKfy  any  suggestion   I  may  Departmen?." 
make,  by  saying,  at  the  outset,  that  I  consider  the  way  in  which 
Government  have  attacked  the  problem  of  irrigation- and  the  man- 
ner in  Which  the  Irrigation  Department  have  carried  out'  the  work, 
are  worthy  of  the   highest   praise ;   moreover,   the  disposition   of 
each  to  me6t,  wherever  it  is  practicable,  the  needs  of  the  '  country, 
both  for  protective  purposes  and  for  the  improvement  of  its  agri- 
oulture,  shows  how  deeply  concerned  they  are  in  the  well-being  of 
the  people. 

Easy'  though  it  be  to  criticise  Government  Departments,  be  they 
Irrigation,  or  Forest,  or  Agricultural,  and  to  point  to  mistakes 
that  liave  b6en  ndade  in  the  past,  and  to  isolated  cases  where  harm 
trather  thata  go6d  has  resulted,  I  prefer,  ahdjthink  it  is  but  right, 
to  acknowledge  the  vast  work  done  and  the  enormous  bienefit  that 
has  accrued  to  the  country  generally  as  the  result  of  the  attention 
which  Government  have  bestowed  on  this  great  subject  of  Irtiga- 
tion.  It  is  hardly  necessary  even  to  ask  that  the  operations  should 
be  extended,  for  both  Government  and  the  Irrigation  Department 
are  fully  alive  to  the  necessities,  and  will  not  fail  to  avail  them- 
selves of  every  opportunity  for  extension  of  their  work. 

86.   Perennial  Canals. — ilt  has  been   explained  that  in   certain  perennial 
parts,  for  instance,   the   Western   Punjab,   the  rainfall   is  very  canais. 
meagre,  and  the  Water-level  is  so  low  that  wells   cannot  be   sunk 
'profitably ;  hence  the  canals   from   sndw-fed   rivers    are 'the  only 
means  of  irrigation.     I  cannot  give  a  better  instance  of  the  change 
'effected' by  the  introduction  6f  a  canal  to  a  dty,   arid   tract,   than 
what  I   saw  in   the  course  of  my  tdur  thrdtigh  the  country  lying 
around   Multto    in   the   Punjab,     The   Sidhnai  C^nal   has  '  been  changes  pro- 
broiight  here,  and  now,  wherever  it'spreads  its  arms,  fertility  and  ^°arani°e  o^th?" 
prosperity  abound,  whilst  the  paitts'  which  lie  beyond  its  influence  ?™j'^'3^„*f{„*''o'£ 
are  typical  of  barrenness  and  desert.    'Here  a  complete  tratisfdrm-  a°oana"into  a 
ation  in  the  appearance  of  the' country  '  has  been  effected.    The  *'°"''''' 
^Sdil,  tfeough  in  itself  rich  enough,  is  powerless,  in  the   absence   of 
'%£*ter,  to  JSilBtaio   its  creps.     It  is  dnly  where  an  ofdaeidnal' well 
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occurs,  or  where  water  has  lodged  in  a   depression,   that   there  is 
BeneflciaiefleotBany  Cultivation   at  all  j  but  where  the  water  can  reach,  agriculture 

' flourishes.     On  one  side  o£  the  railway  line,   as   I  travelled    from 

Multan  to  Rashida,  the  Sidhnai  Canal  spread,  and  cultivation  was 
all  around ;  on  the  other  side  of  the  line'there  was  no  canal,  and 
the  land  was  entirely  bare,  save  for  a  few  stunted  bushes.  No  one 
could  see  the  contrast  presented,  without  being  deeply  impressed 
by  the  great  good  done  by  canal  irrigation.  This  scheme  was 
started  in  order  to  take  settlers  from  the  congested  districts  of  the 
Punjab  (Lahore,  Amritsar,  etc).  It  was  estimated  that  64,000 
acres  of  land  would  be  required,  but  already  110,000  acres  have 
been  let  to  cultivators,  so  that  the  canal  has  been  very  successful. 
Other  instances  which  particularly  struck  my  attention,  as  exem- 
plifying the  beneficial  effects  of  canals  upon  agriculture,  were  the 
remarkable  development  of  market-gardening  around  Amritsar 
(Punjab),  the  ontcome  of  the  Bari-Doab  canal ;  the  sngar-cane  and 
rice  cultivation  at  flospet  (Madras),  which  has  entirely  developed 
since  a  channel  was  taken  off  from  the  River  Tungabadra  ;  and  the 
sugar-cane  cultivation  around  Poona. 

When  speaking  of  wells  I  shall  have  occasion  to  point  out  re- 
spects in  which  I  consider  that  cultivation  by  means  of  them  is 
superior  to  cultivation  by  canal,  but  it  is  necessary  to  point  out 
that  it  is  only  in  a  very  limited  region,  mainly  the  Doab,  that  the 
Frimar;  nee  of  two  Systems  really  come  into  competition.  What  is  requisite  in 
extending  canals  is,  to  take  them  primarily  to  those  districts 
which  have  no  other  available  means  of  water  supply,  but  not  to 
supplant  an  existing  cultivation  carried  on  by  caeans  of  wells  or 
tanks.  But  where  these  latter  means  are  insufficient,  then  canals 
may  do  a  great  work  in  supplementing  the  supply.  The  main 
object  should,  however,  be  to  carry  canals  to  the  parts  where 
agriculture  must  depend  upon  them  alone. 

87.  It  has  been  urged  against  canals,  and  with  some  reason, 
that  in  some  cases  they  have  been  brought  where  they  were  never 
needed ;  that  they  have  been  carried  across  the  main  drainage  lines 
of  the  country,  and  have  obstructed  the  natural  drainage, 
besides  raising  the  water-level,  causing  the  spread  of  the 
saline  efflorescence  known  as  rek,  spoiling  the  wells,  and 
bringing  fever  and  ill-health  to  the  population  affected.  There 
have  been,  and  always  will  be,  minor  complaints  of  the  occasional 
harshness  of  higher,  and  the  corruption  of  inferior,  canal  officers. 
But,  to  my  mind,  all  these  objections  sink  into  insignificance  be- 
fore the  grand  work  that  has  been  done,  and  that  is  now  being  carried 
on  in  the  light  of  the  expeiienee  of  the  past.  Were  but  the  culti- 
vators to  use  the  water  with  anything  like  the  care  with  which  it 
has  been  provided  to  them,  the  results  would  be  much  greater  still. 
The  Irrigation  Department  will,  I  know,  not  be  slow  to  acknowledge 
that  there  have  been  mistakes  in  the  past — mistakes  of  construc- 
tion and  of  distribution — ^but  they  are  now  careful  to  avoid  these 
as  far  as  possible,  and  when  extension  of  canals  is  made,  it  is  only 
after  the  agricultural  circumstances  and  needs  of  the  'districts 
have  been  considered,  in  order  to  determine   whether   they   ought 


OlgectionB 
niged  against 
canals. 


Canals,  69 

to  be  served  by  oanals  or  by  wells,  and  in  order  to  construct  the 
canals  so  as  to  give  distribution  of  water  over  the  widest  area 
possible. 

88.  I  will  noM  consider  the  several  objections  taken  to  canals.  cwi»i»  haye 
The  first  is,  that  canals  have  been  carried  where  there  was  no  need  where not™- 
of  them.  A  colour  is  given  to  this  objection  because,  in  order  to  '°''*^' 
reach  tracts  where  there  is  no  other  means  of  water  supply,  canals 
have  sometimes  to  pass  through  districts  already  provided  for  J 
still,  it  is  quite  true  that  canals  have  been  brought  unnecessarily 
to  some  parts  ef  the  country.  In  the  Cawnpore  district  of  the 
North- West  Provinces  there  are  ijaany  villages  along  the  line  of  the 
canal,  like  Rura,  which  ought  to  have  depended  upon  wells,  and, 
indeed,  were  partly  supplied  with  them ;  but  now  only  the  mined 
remains  of  the  wells  exist,  for  they  were  merely  dug  in  the  gronnd, 
and  had  no  masonry  to  support  the  sides,  consequently  they  fell  in 
when  the  water-level  was  raised  through  the  introduction  of  the 
canal.  That  this  is  altogether  due  to  the  canal  is  hardly  the  case. 
I  made  special  enquiries  on  this  point,  and  found  that  though 
destruction  of  wells  undoubtedly  occurred  at  first,  yet  the  water- 
level  soon  became  constant,  and  cvells  can  now  be  easily  made 
without  masonry.  What  really  happened  was,  that  when  the 
canal  came  the  cultivators  relied  entirely  on  it  as  the  easiest  means 
of  watering  their  fields,  and  so  they  used  the  water  wastefully, 
and  allowed  the  wells  to  fall  into  disrepair. '  It  is  only  when  the . 
supply  of  water  runs  short,  owing  to  the  spread  of  irrigation  over  a 
wider  area,  that  the  raiyab  begins  to  get  economical  in  the  use  of 
canal  water.  In  some  instances,  indeed,  the  canals  have  improved 
the  wells  by  raising  the  water-level  and  making  the  supply  more 
accessible.  Still,  there  is  undoubtedly  some  reason  for  complaint 
that  canals  have  been  carried  where  they  were  not  required.  An  ingtanMi. 
instance  of  this  is  seen  in  Orissa,  where  a  canal  was  started  in 
1866  as  a  protective  measure,  after  the  famine  that  occurred  there, 
but  it  has  never  been  wanted  since,  and  has  not  only  been  unremu- 
nerative,  but  has  also  done  positive  harm  to  the  country  by 
interrupting  the  natural  drainage.  The  upper  part  of  the  Western 
Jumna  Canal  is,  similarly,  not  a  success.  Both  in  Behar  and  in 
the  Bombay  Presidency  there  are  canals  which,  in  so  Ear  as  they 
have  not  paid  directly  for  their  construction,  have  been  called 
"  failures."  But  this  is  not  a  fair  view  of  looking  at  the  question, 
and  no  one  who  has  had  experience  of  the  loss  of  human  life  and 
of  cattle  in  past  times  of  scarcity,  and  will  contrast  it  with  the 
protection  afforded  by  the  canals  now,  can  for  a  moro.ent  doubt  the 
wisdom  of  constructmg  these  very  canals,  although  the  expendi- 
ture may  not  have  been  directly  recouped.  Nevertheless,  in 
districts  where  wells  can  quite  readily  be  dug,  their  extension 
rather  than  the  replacement  of  them  by  canals  should  be  sought. 
In  the  Cawnpore  district  I  have  seen  the  wealthier  cultivators 
constructing  masonry  wells,  although  they  had  the  canal  flowing 
past  their  land.  They  were,  however,  situated  near  the  termina- 
tion of  the  canal,  and  knew  that  the  supply  of  water  was  preca- 
rious  because  of  so  much  being  used  higher  up  the  stream.     But 
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on  their  wells  they  eould  always  rely,  and  so  they  preferred  to  dig 
them  rather  than  to  trust  to  the  canal. 

ConBtnietion  of  89.  Ii  district  situated  near  the  termination  of  a  canal,  and 
tMmfflon'of  where  consequently  the  supply  of  water  must  be  uncertain,  it  is 
oanaisi  worth  considering  whether  reservoirs  might  not.be  advantageously 

constructed  which  would  serve  as  storage  tanks  for  irrigation  pur- 
poses. At  Cawnpore,  during  the  hot  season,  I  saw  the  crops  of 
some  Kachhi  cultivators  which  were  being  quite  ruined  owing  to 
want  of  water,  for,  although  the  canal  was  within  a  stone's  throw 
and.  water  was  passing  down  it,  there  was  not  sufficient  water  to i 
allow  of  the  outlet  to  the  cultivators'  fields  being  opened ;  never- 
theless, the  stream,  then  flowing  two,  feet  deep,  shortly  afterwards 
found  its  way  again  into  the  river,  and  its  benefit  was  lost  to  the 
land.  Had  there  been  a  reservoir  at  the  end  of  the  canal,  or  some 
system  of,i  small  tanks  in  the  fields  themselves,  which  could  be 
filled  and  drawn  from  as  required,  less  entire  dependence  could 
have  been  placed  upon  the  uncertain  canal  supply. 

Canals  have  90.  The  sccoud  objection   urged   against   canals  is,  that  they 

thtfnararai"'"'  1**^6  interfered  with  the  natural  drainage  of  the  country,  and  that 
oausod^ni-heaith  ^^  raising  the  water-level^  they  have  brought  fever  and  ill-health  to. 
to  population,  the  peoples.  This,  again,  is  a  charge  which  has  much  to  support 
it;  but  the  Irrigation  Department  is  fully  alive  to  the  necessity 
of  avoiding  these  evils  in  the  future;  accordingly,  new  canals  are 
now  aligned  with  greater  care.  Villages  in  the  Ktah  and  Cawn- 
pore districts  of  the  North-West  Provinces,  others  in  the  Delhi  and 
Karnal  districts,  as  also  some  along  the  Bari-Doab  Canal  in  the 
Punjab,  are  known  to  have  suffered  from  excessive  canal  irrigation, 
and  to  have  become  unhealthy  on  account  of  the  faulty  construction 
canal  iwigation.  of  canals,  and  a  reduction  of  assessment  has,  in  consequence,  had 
to  be  granted.  This  subject  opens  up  a  very  serious  problem  for 
consideration.  Are  the  people  to  have  the  land  left  dry,  and  the 
climate  healthy,  though  they  themselves  may  suffer  and  die  from 
the  inroads  of  famine,  or  are  they  to  reap  an  abundant  harvest 
at  the  sacrifice  of  health  ?  In  other  words,  are  they  to  d?op 
off  one  by  one  by  slow  degrees  and  unnoticed,  or  are  they 
to  be  swept  away _  in  numbers  at  a  time  by  famine?  This  is, 
to  put  it  plainly,  tlie  position  that  has  to  be  faced.  The  verdict, 
it  seems  to  me,  must  be  the  one  that  actuated  the  appointment  of 
a  Famine  Commission,  and  also  their  subsequent  recommendation 
tha,t,  the  preservation  of  the  lives  of  the  people  being  the  chief 
concern,  the  causes  which  sta,nd  out  most  markedly  a?  sweeping 
thp  population  away  wholesale  must  be  first  combated.  Beyond 
thjg,  the  only  possible  line  of  action  seems  to  me  to  be  the  exercise 
of  greater  care  in  future  alignment  of  canals,  and  the  introduction 
La remedyr^°  of  subsoil  drainage  in  especially .  bad  tracts,  Subsoil  drainage  is, 
I  am  aware,  a  very  difficult  and  costly  matter  in  India,  andf  or 
the  purpose  of  mevely  reclaiming  salty  land  (»«»r)  is  hardly  to  be 
thought  of;  but  where  the  lives  of  the,  people  are  concerned,  and 
when  there  is  undoubted  evidence  of  i  the  depopulation  of  water- 
lo|;ged  districts,  I  do^.not  see ihow  the. issue  can  bgjpia'g  delayed.-.. 
At  all  events,  I  thiqk"  that  subsoil  drainage  should  be  thoroughly 
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put  to  the  trial,  in  order  to  assertain  whether  it  can  be  carried  out 
successfully  on  a  large  scale. 

91.  Other  objeatioDs  to  canal  iriigation  follow  as  consequences  other  objection 
of  the  two   main  ones   already   noticed.     It  has  been   mentioned '^*™' """*'°' 
that  the   introduction  of   canals  has  been  detrimental '  to  exist- 
ing welki     But  it  is  urged  als»  against  them  that  they  hswe  caused 
the  spread  ofi  the   salty' efflorescence  termed  reA'  (see  paragraphs 
67  and  74),  in  districts  watered  by  canals.     I  endeavouredi  in^ithe 
last   chapter   (paragraph  74)    to  explain  the  part    which   canals  spread  oi«», 
play  in  the  production  of  reii,  and;  to  show  that ■  they^supplj^' the  ***" 
water  necessary  to  dissolve  the  salts  that  lie  below  the  surfaoe  and 
ena.ble  them  to  be  brought*  to  the  surface  by   capillary  attraction. 
I  have  pointed   out,   however,  that,  by  flooding  the  afEected'Jand 
with  silt-laden 'canal  water,  a  remedy   can   be  provided,  and > the 
injured  laud  be  practically  reclaimed  by  means  of  the  canal. 

92>  Inundation  Canals. — In  the  Gangetic  system  (to  which 'the  inundation 
perennial  cauals  just  described  belong)  the  water  of  the  dryland ''*'"'°' 
rainless  season  is  utilised.  There  is  then  little  or  no  silt,  and  .the 
water  serves  rather  as  a  substitute  for  rain  than  as  a  fertiliser^ 
In  the  case  of  the '  Inundation  Canals,  on  the  other  hand,  the 
silt-laden  waters  of  the  rivers  are  'Carvied<at  flood  time  to  thehrj^her 
lands,  and  thus  afford  greater  benefit  to  districts  were  rainf^lU  is 
deficients  As  their  name  indicates.  Inundation  Canals  are cof  use 
only  in  the  rainy  ^  season,  and  they  are  taken  ofE'  from  rivers  the 
bai^s  of  which  are  above  the  i  level  of  the  surrounding!  country. 
Suc^  canals  are  met  with  principally  in  the  Punjabrandin  Sind.^ 
This  system  was  in  vogue  before  the  time  of  thef  English'  occupa- 
tion f  of  India,  and  many  of  the  canals  were  constructed' and  worked 
by  ithe  Natives  themselves. 

93i  Canals    or    Biver-Channels    from     Spring-fed    Bivers^-—  mver-channeh 
Thfese   occur  principally   in   Southern  India,   and   do ,  not   differ  S^Ss?™'''''* 
except  in  their,  origin  and   methods  of    construction  and    dis- 
tribution   from  the     aforenamed  snow-fed   canals.     It  has  •  been 
often    pointed  out  that    a  i  great  deal   of    water  is"  allowed  to  PoseibUity  of 
flow  down  the  rivers  of  Sou^ern  India  and  to   find  its  way,  into  |j2S^v7«°' 
the   sea,   whereas   increased  means   of    intercepting  it  before  it  i„toMa''""'* 
reached  the  sea  would  result  in  a  large   amount  of  water  bSng 
saved  for  irrigation'  purposes.     Mr.   Nicholson,   in  his   "Manual 
of  Coimbatore,"  points  out   that   much'good  'm%ht 'be  'done  by 
stdring  the  water  of  great  rivers  in  reservoits,  andnthatit  would' 
not  only  supply  irrigation,  but  would  pi-eveiit  a  source  of'^nger' 
to  the  districts  below,  which  arises  from  the  sudden  rushing  dowa' 
of  the  river  at  the   beginning  of  flood  timej'   In  a 'Beport  on  the 
Condition  of  Anantapnr  Mr*  Nicholson  instances  that  ithe  water- 
of  the 'Penner  and  the   Hagaii  rivers  might  be  advantageousljj; 
stored  in  this  way,  especially  as  the  districts  through  which  tfeefio 
rivers  flow  are  peculiarly  exposed  to  drought. 

94.1  Tanki. — ^fhis  term,  as  applied  to  the  rain,  stream,  and  tiver*  "Tanks." 
fed  reservoirs  which  ■  occur  principally  in 'Madf as  and   in'X^entral 
India,  is  an  incorrect  one.    They  are  in  reality  Lakes  or  Reservoirs 
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formed  by  the  erection  of  dame  across  depressions  or  valleys,  and 
wasteofwaierin  are  fed  either  by  the  rainfall  or  by  jungle  streains  and  rivers. 
rioe  onitivaHon.  rjij^^y  ^^^  largely  utilised  in  Madras  for  rice  cultivation,  and  it  is 
certain  that  a  very  excessive  quantity  of  water  is  often  used  from 
them.  I  noticed  this  particularly  at  Salem.  Mr.  Nicholson 
reckoned  that  in  Coimbatove  as  much  as  12  feet  depth  of  water  in 
a  season  was  used  from  tanks  kept  for  rice  cultivation.  Frequently 
the  tanks  are  the  property  of  individuals  or  communities,  and  are 
managed  by  them.  In  some  cases,  however,  the  Irrigation  Depart- 
ment undertakes  the  distribution  of  the  water.  Better  manage- 
ment in  the  repair  of  tanks  is  a  matter  calling  for  attention,  and 
will  be  referred  to  later.  The  supply  of  water  from  tanks  which 
are  merely  rain-fed  must,  at  best,  be  looked  on  as  precarious, 
owing  to  the  uncertainty  of  the  rainfall.  Tank  irrigation  is, 
however,  preferred  to  any  other  for  rice  cultivation,  but  a  cultivator 
will  not  begin  to  use  a  tank  unless  he  knows  that  there  is  suflBcient 
water  in  it  to  last  him  for  his  crop  throughout  its  whole  growth. 
If  the  tank  be  full,  he  grows  rice ;  if  it  is  not,  he  grows  other 
crops.  The  consequence  of  waiting  is  that  a  good  deal  of  water 
is  wasted  by  percolation,  and  the  tank  may,  after  all,  not  be 
available.     It  is  difficult  to  suggest  any  remedy. 

Though  tanks  occur  mostly  in  Southern  India,  yet  they  are 
sometimes  made  in  the  rice-growing  districts  of  Bengal ;  or  else 
reservoirs  are  formed  by  throwing  embankments  across  drainage 
hollows  or  natural  slopes  of  fields,  and  are  used  for  irrigating  rice 
in  the  event  of  long  droughts ;  when  required,  the  banks  are  cut 
and  the  water  is  allowed  to  flow  out.  Eeports  f  rem  Chota  Nagpnr 
show  that  while  in  some  parts,  Falamau,  for  instance,  irrigation 
by  these  reservoirs  is  a  necessity  for  rice,  in  others,  such  as  Lohar- 
daga,  only  a  few  tanks  exist.  More  might,  however,  be  easily 
made  and  the  rice  be^  irrigated.  On  occasions  when  drought  has 
occurred,  the  villages  that  possessed  embanked  reservoirs  have 
BufEered  no  loss  of  rice ;  once  at  Banda,  for  example,  the  banks  were 
cut,  the  water  was  led  for  four  miles,  and  over  200  acres  of  rice 
were. thus  sa^d.  Even  in  the  Central  Provinces  it  is  now  under 
consideration,  whether  in  parts,  such  as  the  Mandla  and  Balaghat 
districts,  tanks  should  not  be  constructed  for^rice  irrigation. 

95.  Shallow  Tanhi  or  Ponds. — These  are  the  true  Tanks,  for 
they  are  excavated  reservoirs,  and  are  not  merely  those  formed 
by  embanking  depressions  or  valleys,  thereby  holding  up  the 
water  that  comes,  The  true  tanks  oidy  hold  the  rainfall  of  the 
year,  and  dry  up  entirely  in  the  hot  weather.  Where  the  soil  is 
clayey  underneath  is  the  most  favourable  spot  for  their  construc- 
tion; if  the  soil  be  sandy,  without  clay  beneath,  the  water  will 
soon  sink  in  and  disappear.  They  are,  of  course,  simply  rain>fed, 
and  are  met  with  not  only  in  the  alluvial  soil  of  Bengal  and  the 
Gangetic  Valley,  but  also  in  parts  of  Bombay  and  Madras. 

96.  WeUa.-—l  have  left  the  consideration  of  wells  until  now,  so 
that  I  joaay  include  under  this  head  some  of  the  principal  differences 
that  occur   between   cultivation   by   wells   and  that   under   othet 
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means  of  irrigation.  Irrigation  by  trells  is  at  once  tbe  most  widelf- 
distribated  system,  and  also  the  one  productive  of  the  finest 
examples  of  careful  caltivation.  I  may  fairly  say  that  nothing  in 
the  agriculture  of  India  impressed  me  so  much  as  the  excellence  of 
the  cultivation  carried  on  by  irrigation  from  wells  ("  garden "  ExoeUonce  of 
land.)  This  was  not  the  case  merely  in  one  or  two  parts  only,  OTfaTOtU)ii. 
bat  in  almost  every  instance  where  this  system  of  cultivation  was 
adopted. 

Whether  it  be  in  the  betel  and  plantain  gardens  of  Mahim  Exampisspt 
(Bombay),  the  market-gardening  of  Meerut  (North-West  Prov-  cnftivatSm. 
inces),  the  "  garden  "  land  of  Coimbatore,  in  Madras,  or  that  of 
Gtijrat  and  Hoshiarpur  in  the  Punjab,  the  finest  cultivation 
I  have  seen  has  almost  invariably  been  that  earned  on  by  well 
irrigation.  Here  it  is  that  the  greatest  care  is  given,  and  the 
greatest  economy  used  j  it  is  for  this  land  that  manure  is  most 
saved,  and  from  it  every  weed  is  plucked  away  as  an  intruder ; 
here  every  inch  is  utilised  for  growing  crops — not  one  crop  alone, 
but  often  three  or  even  four  together — and  to  these  crops  the 
precious  water  is  dealt  out,  as  it  were,  by  measure.  To  take  a 
single  instance— at  Mahim  the  betel  plant  is  watered  every  sixth 
day  until  manure  is  applied  to  it,  and  after  that  every  third  day 
until  the  rains  come ;  sugar-cane  once  every  six  days  nntil  the  rains; 
plantains  similarly,  and  ginger  at  intervals  cf  three  days  only. 
The  explanation  of  the  excellence  of  cultivation  as  carried  on  by 
'  irrigation  from  wells  is  found  chiefly  in  the  fact  that  every  drop 
of  water  has  to  be  raised  by  the  raiyal's  labour  and  that  of  his 
bullocks,  and  that  the  well  itself  has  often  been  built  with  his 
own  money  and  by  his  own  hands.  But  I  mast  not  dwell  on  this,  Lutieomothini; 
except  to  say  in  regard  to  this  cultivation  that  I  can  suggest  tStawSpeot."' 
nothing  in  it  to  improve ;  indeed,  the  people  have  mastered 
thoroughly  all  details  of  the  system.  English  farmers  may  well 
join  with  me  and  look  on  in  admiration,  and  it  should  be  the  aim 
of  every  one  interested  in  agricultural  improvement  in  India  to 
extend  this  method  of  irrigation  in  every  way  possible. 

Further,  as   regards  wells,  one  cannot  help  being  struck  by  ingenions  de- 
the  skill  with  which  a  supply  of  water  is  first  found  by  the  native  J^jJiyo'ciMi- 
cultivator :  then   by  the   construction  of  the  wells,  the  kinds  of  "'<>"  '<>»  »''■ 
wells  and  their  suitability  to  the  surroundings  and  means  of  the 
people ;    also   by   the   various   devices   for   raising  water,  each  of 
which  has  a  distinct  reason  for  its  adoption.      All  these  are  most 
interesting  points  with  which  I  am  not  called  on  to  deal,  for  I  see 
little   to   improve  in  them  which  the  cultivator  does   not  know 
perfectly    well.      I   would,    however,   draw   attention   to    Major 
Clibborn'e   valuable   Report  on  the  Construction  of  Wells  in  the 
North-West  Provinces,  where  many  particulars  as  to  wells  and 
well  irrigation  can  be  found. 

97.  As  1  have  explained  before,  it   is  only  exceptionally  that  Jf'^f^^'Jn  b 
cultivation  by  means  of  wells  can  be  brought  into  comparison  with  weiioTcaaai. 
that  by  canal  irrigation,  and   it   must   be   remembered  that  the 
value    of   the  latter  system  consists   in  the  fact  that  canals  can 
often  be  brought  where  constructioh  of  wells  is  impossible.  Where 
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the  two  systems  exist  near  one  another  I  have  sometimes  had   the 
opportunity  of  comparing  them.     Such  was  the  oase  at    Amritsar, 
Caiwnporej     and    elsewhere;    frequently,    too,    wells     are    used, 
as    at     Multan,     to     supplement     the    canal     supply     and    to 
ensure    the    safety    of    the    crops.     Not   only  are  the  plots. on 
well  (or  "garden")  land  kept  very    much   freer   from    weeds,   bht 
infiiiitely  more  care  is  taken  with  the   distribution  of  -  well   water 
than  of  canal  (vater,  except,   possibly,  when  the    latter    has    to  be 
raised  by  lift  from   the  canal  before  it  can  be  put  on  to  the  land. 
When  canal  water  is  available   the   tendency   is   great   to  1^   the 
water  flow  on  just  as  one  would  turn  on  a  tap  and  allow  it   to   run. 
No  extra  labour  is  involved,  and  no  extra  charge   is  made  for  the 
quantity   of   water   used,    as   the  water  rate  is  solely  for  the  area 
brought  tomatiirity.     But  in  the  case  of  a  well,   all   water  raised 
has 'labour  expended  on  it,  and  so  the  cultivator  is  careful  that  it 
is   only   used   as   the   crop  requires  it  and  that  it  is  made  to  go  as 
far'  as   possible.      The  very  appearance  of  the  fields  under  the  two 
systems  of  cultivation  is  different.    The  beds^  or  kyaries  as  they  are 
termed  in  the  North- West  Provinces,   into   which  ■  the   plots   are 
divided  by  means  of  small  embankments  which  direct  the  flow  of' 
water  to  particular  parts,  are  nnmerons  and  small  in  the  case  of 
cultivation  by  wells;  in  canal  cultivation,  on  the  other-  hand,  they 
are  few  and  large.     Colonel  Forbes,  the   head   of    the  Irrigation 
Department,  pointed  out  to  me  that  for  every  bed  which  exists  in 
the  ease  af  canal  cultivation  there  would  be  from  five  to  eight  beds 
on  the  same  area  if  a  well  were  used, 

urinVM™!°"        ^ajoi'  Clibborn,  in  his   Report,  remarks   on  the  loss   sustained 

couraesi  through   percolation  in    watercourses,   especially   in    the   case   of 

long  canal  channels,  and  in   village  watercourses-     Well  water-, 

courses,  on  the ;Other  hand,  are   short  and  are   well-made  as   com- 

paried   with  those  of  a  canal.     The  canal  courses  in  villages  are 

the  property  of  the   cultivators,  and  are  made  by- them  ;    but,  as 

the  villagers  have  no  interest   in  the  economy  of  canal  -  water, 

the  courses  are  often  badly   kept,    and    the    loss    by   percolation 

Irrigation         is    very   great.     Advance  in  this  dii:ection   might  be   efEected  if 

m^w^       the  Irrigation   Department  had   more  powers  of  construction  and 

fuitherpowfifs-  of  improvouient,  of  watercourses,  and  if  they  could   recover   the 

coarsrB*  "'       cost   by  a.^mall  rate.     It  is  very  difllcult  for  an  isolated  cultivator 

to  arrange  for  the  water   to  run  to  his  field   when  it  first  passes 

through   his     neighbours'   fields.     The   main   courses,  which  are 

kept  up,  by    Government,  are,  as  a  rule,   in  excellent  order,   and 

the  loss  by   evaporation  and  percolation  is  comparatively  small. 

Waste  of  water  Although  there  is  a  rule  to  enforce  the  making  of  beds  or 
in  "flow"  compartments  of  a  certain  size,  tha  raiynts  w\\o  use  the  canal 
mga  ion.  ^^tcr  will  evade  the  rule  if  they  can,  and^the  canal  oflSfcers  find  it 
diflttoult  and  harassing  to  enforce  it  stringently.  In  districts-,  to 
whieli  canals  have  recently  come,  the  people  are  new  to  this 
particular  mode  of  irrigation,  and  this  fact  affords  another  reason 
f or  th^  authorities  not  wishing  to  press  too  much'at' first  for 
compliance.  ,  ,A^  a  consequence,  water,  when  distributed  from  a 
well,  is  generally  put  on  to  just  a    suflSoient  depth  and  no  more, 
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but  canal  water  is  often  run  on  to  an  unnecessary  extent.     Major 

Clibborn  concluded  from  his  investigations   that   ratber  more  than 

three  times  as  much  water  is  used  for    irrigating   an  acre    from  a 

canal  as  from  a    well.     The    average  depths  of  water  used  were 

0'9  inches   frbm  wells  and  2'86  inches  from  canals.     This    has  led  shoQidaii  canal 

to  a  consideration  whetber,in   future,   canal  water   should  not  be  ","•■  an"p"^°* 

supplied  by  "lift  ''  only,  instead  of  by  "flow  "  -,  but  it  is  felt  that 

the  plan  would  not  work.  Inasmuch  as  a   cultivator  will  oftan  wait 

until  the  last  moment,  in    the  hope    that  rain   may  come  and  so 

enable  him  to  dispense  altogether  with  the  canal  water,  or  rather, 

with  having  to  pay  the  rate  for  it.     Thus,'  very    frequently,   he 

will  not  take  the    canal  water    until  positively  obliged  to  do    so. 

Had  he  then  to^ raise    all  the   water  by  "lift,"     he  would  not  be 

able  to  get   enough   labour  to  irrigate  the  whole  area  in  the  time, 

and  the  canal  would  fail   in  accomplishing  its  object.. 

Similarly,  all  attempts  at  devising  a  eeheme   for  payndent    ofPaiioreoi 
water  by  the   jaaw^^used  have  failed.  piymmtrf^ 

At  Multan,   Perozeporei  and  Shiyali,   I  observed   instances   of  quantity  Seed. 
beds  or  compartments  Being  made  too   large  j  at   Hospet,   on  the 
contrary,  far  more  care  was  exercised,  and   the  compartments  were 
not  much  larger  than  in  "  garden"  land. 

In  the  Punjab  it  is  found,  as  the  result  of  increasing  canial 
irrigation,  that  the  tendency  isfto  grow  more  wheat.  This  is  the 
case  whenever  the  canal  runs  long  enough  to  supply  moisture  for 
sowing  the  crop,  inasmuch  as  a  single  fall  of  rain  afterwards, 
about  January,  suflSces  for  wheat. 

A  digad vantage  in  cultivation  by  canals  as  compared  with  that 
by  -wells  is  that  in  the  latter  case  a  man  has  always  some  work, 
to  do,  and  is  more  independent  than  if  he  relies  on  a  canal  which 
may  only  be  let  on  to  his  land  at  intervals.  Hence  when  there 
is  the  chance  of  giving  the  land  a  good  soaking  the  tendency  is 
to  put  a  great  deal  more  water  on  it  than  is  really  necessary. 

Again,  a  rcdyat  is  not  so  careful  in  levelling  his  field  when 
he  uses  canal  water  as  when  he  has  to  raise  water  frtom  a  well,  and 
thus  waste  is  incurred  with  canal  water. 

98.   This  leads  me  to  the  consideration  of  the  f  overcropping '.  over- 
of  the   land,    consequent   on  the  introduction   of  canal   irrigation^  jaS^'colM  u'e 
The    Report  of  the  Famine    Commission   records  instances  where  on  c'anai  i 
deterioration   of    soil    has  followed   the  coming    of  canals  :  into  ""«**""*■'- 
districts  previously  unsupplied  by  them.     Undoubtedly,  with  the 
introduction  of  a  canal  into  a  district  comes  also   the  tendency  to 
force  the  land   to  bear  more  crops  than  it   oughtc  to,  unless  it  be 
plentifully   supplied   with  manure,  which  is  seldom  the  case  ;  also^ 
the  careless  use lof  the  water  causes  the  washing-out   of  those   con- 
etitnents  of  .the  soil  which  should  form  part  of  the  crops.    Moisture 
and  heat  are  necessary   to  bring;  the.  soil-constituents  into  activity^ 
but  over-watering   not    only  produces   a  state   of  stagnation  and 
coldoess,  but  goes   farther,  iind  actually   removes   the    very ^  plant 
food  whicb  it  has  been  inet^-'umental  in,  bringing  intO;  an  assinailabl^ 
condition. 


76 


Water. 


DependB  upon 
the    kind  of 
water  used. 


Preference  of 
cnltivator  for 
well  water. 


It  is  necessary  to  make  the  reservation  here,  that  much  depends 
on  the  iind  of  water  employed.  If  it  be  what  may  be  termed 
a  "  poor  "  water,  that  is,  one  without  any  silt,  or  with  but  little 
mineral  salts  in  it,  the  effect  will  be  a  "  washing-oufc  "  one,  but 
if  silt  be  brought  with  the  water,  or  if  it  contain  fertilising  salts, 
the  result  may  be  a  "  renewing'  "  one.  It  is  often  the  case  that 
canal  banks  are  cut,  and  that  the  water  is  let  on  the  land  for  the 
sake  of  the  silt,  the  principle  of  this  waste  of  water  being  that 
the  more  water  that  is  used  the  more  silt  is  there  deposited.  Thus, 
the  Tanjore  Delta,  which  is  all  rich  rice  land,  has  been  formed 
entirely  by  silt  brought  down  from  the  river  Coleroon,  a  branch 
of  the  Cauveri. 

99.  Where  both  canal  and  well  water  are  available  the 
preference  of  the  taiyat  is  very  marked  for  the  latter,  more  espe- 
cially for  his  "garden"  crops.  He  calls  the  canal  water  "cold," 
the  well  water"  warmj  "and  when  the  well  water  is  brackish 
( khara)  it  has  in  his  eyes  particular  virtues  for  certain  crops^ 
especially  tobacco,  which  the  "  sweet  "  (  meetha  )  canal  water  does 
not  possess.  As  to  one  being  "  warm  "  and  the  other  "  cold," 
there  is  a  certain  amount  of  truth  in  this,  for  irrigation  is  employed 
mainly  in  the  cold  season,  when  the  canal  water  is  the  colder  of  the 
two ;  besides  this,  the  canal  water  often  comes  over  clean  river 
beds,  straiglit  away  from  the  melting  snows,  whilst  the  well 
water  is  below  and  is  impregnated  with  the  earth's  salts.  The 
chief  reason,  however ,  is,  I  believe,  that  over-watering  with  canal 
water  brings  about  a  cold  and  stagnant  state  of  the  soil,  such  as 
happens  with  an  imperfectly  drained  clay  soil  in  Bngland,  and 
causes  a  ''  chilling  "  which  the  well  water,  since  used  in  lesser 
quantity,  does  not  produce.  In  reading  papers  which  have  been 
written  on  this  subject  I  have  been  amused  to  notice  the  speculations 
indulged  ia  on  this  point,  whereas  in  none  of  the  iovestigations 
has  a  single  record  been  given  of  the  actual  temperature  of  either 
the  canal  or  the  well  water.  The  speculations  as  to  the  particular 
salts  contained  in  either  well  or  canal  water  are  equally  random. 
For  example,  one  writer  speaks  of  "  compounds  of  ammonia  and 
lime,"  these  being,  as  yet,  unknown  to  science ;  another  is  not 
afraid  to  say,  "  the  superiority  of  cultivation  by  wells  I  attribute 
without  hesitation  to  the  presence  of  lime,"  and  this  with- 
out any  analytical  data  whatever  to  support  the  assertion. 
These  points  I  name  as  showing  the  desirability  of  associating 
in  any  future  investigation  a  scientific  man  with  knowledge  of 
chemistry..  It  is  only  fair,  however,  to  Sir  Edward  Buck  to 
say  that  he  did  take  the  precaution  to  have  an  analysis  of  the 
water  made  when  he  was  investigating  this  question  of  relative 
eflSciency. 

M;  anaiyees  of  I  was  led  to  examine  this  question  myself,  so  far  as  occasion 

wateL'"*  """permitted,  and,  in  April  1890,  I  was  conducted  by  Mr.  Holder- 
ness,  the  Director  of  Agriculture  in  the  North- West  Provinces 
and  Oudh,  to  a  village  named  Rawatpur,  not  far  from  the  Cawn- 
pore  Experimental  Farm.  Here  a,  well  was  shown  to  me  which 
was  considered  to  yield  water  especially  good  for   the  tobacco 
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crop,  and  to  be  much  superior  to  the  water  from  the  canal  (Cawn- 
pore  branch  of  the  Lower  Ganges  Canal)  which  flowed  near  by. 
I  took  samples  of  the  well  water,  and  Mr.  Holderness  subsequently 
collected  others  from  the  canal  supply.  These  I  sent  to  my  labor- 
atory in  London  for  analysis.* 

The   composition    of  the   two  waters  may  be  represented  as 
follows,  the  quantities  being:  stated  in  grains  per  gallon  : — 


Sulphate  of  Lime       ■        -        .        . 

Phosphate  of  Lime      ■        ■        -        . 

Carbonate  of  Lime      .... 

Carbonate  of  Magnesia 

Chloride  of  Fotassiam 

Carbonate  of  Potash   .        -        ■        - 

Chloride  of  Sodium     -         .        .        > 

Nitrate  of  Soda  -        .        .        -        - 

Carbonate  of  Soda      .... 

Oxide  of  Iron  and  Alnmina 

Solnble  Silica     -        -        •        -        . 

Total  Solid  Residue  per  Gallon 

Free  Ammonia  -         -         .         .         - 
Albuminoid  Ammonia        ... 


Canal  Water. 


Grains 
per  Gallon. 

1-80 

•13 

4-55 

3-52 

•63 

•60 


2-39 

•28 

1-26 


15^16 

•001 
•007 


Well  Water. 


Grains 
per  Gallon. 

10-71 
1'59 
4-09 

1323 
•59 

1469 

8-66 

16  41 

L96 


71^93 


•002 
•005 


*  For  full  analyses  see  Appendix  C. 

From  these  figures  it  will  be  seen  how  very  marked  is  the  Jhe  main 
difference  in  the  amounts  of  solid  constituents  contained  in  the 
respective  waters,  the  canal  water  having  only  15  grains  to  the 
gallon,  as  agdinst  73  grains  in  the  well  water.  Lime  does  not 
constitute  a  leading  distinction  j  altogether  there  are  3*36  grains 
of  lime  in  the  canal  water  and  7*56  grains  in  the  well  water. 
The  divergence  in  magnesia  is  much  more  marked.  It  is  mainly, 
however,  in  the  soda  salts  present  that  !the  waters  differ,  and 
in  the  nitrates,  chlorides,  and  sulphates.  The  canal  water  contains 
1*40  grains  of  soda,  but  the  well  water  has  no  less  than  20*53 
grains  per  gallon. 

Chloride  of  sodium  (common  salt),  nitrate  of  soda,  and  carbo- 
nate of  soda,  with  carbonate  of  magnesia  and  sulphate  of  lime, 
constitute  the  special  properties  of  the  well  water.  It  is  further 
noticeable  that  the  well  water  does  not  contain  more,  but  rather 
less,  potash  than  the  canal  water,  and  that  it  is  as  salts  of  soda, 
and  not  of  potash,  that  the  greater  part  of  the  salt  exists  in  the 
fprmer.  This  I  was  hardly  prepared  to  find,  fully  expecting  that 
nitre  {nitrate  of  potash)  would  be  present  to  a  large  extent. 

iBepeated  applications  of  the  well  water  would,  accordingly, 
be  equivalent  to  a  manuring  with  readily  solnble  salts  such  as 
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nitrate  of  soda,  carbonate  of  soda,  common  salt,  and  salts  of 
magnesia.  To  this  is,  no  doubt,  due  the  believed  fertilising  quality 
of  the  well  water ;  ia  other  words,  it  is  owing  to  the  large  amount 
of  salts  held  in  solution. 

Incidentally  it  may  be  mentioned  that,  as  regards  organic 
purity,  both  waters  are  good,  and  have  biit  little  ammonia,  though 
a  water  with  so  much  salts  dissolved  in  it  as  the  well  water  has 
would.  probabJy  not  be  palatable. 

Needof  ;arthor_        Tiiis  is  but  one  analysis  of  well  water,  but,  from  my  observa- 
0  eraica  s  udy,  ^^jg^g^  J  ^jjj  g^-g  ^.fjg^^.  ^jjg  composition  of  the  water  varies  very 

greatly  in  different  parts.  In  some  cases  the  salts,  instead  of 
being  beneficial,  are  considered  hurtful  to  crops.  A  chemical  study 
of  this  subject  would  lead  to  interesting  and  useful  information, 
and  give  definite  knowledge  instead  of  the  present  uncertainty  that 
exists. 

Analyses  by  I  have  fouud  a  record  of  two  analyses  of  Ganges  river  watei', 

taken  at  Benares,  by  Mr.  G.  Venis,  which  show  the  total  solids 
contained  in  the  waters  to  be  16'52  and  19  95  grains  per  gallon 
respectively  These  figures  do  not  differ  widely  from  my  own. 
The  dates  of  Mr.  Venis's  samples  were  December  19th  1888  and 
February  6th  1889. 

Eemorai  of  100.   Having  spokeQ  of  the  means  of  supplying  water,  it  is 

mSerf"""'        well  to  mention  also   means   of  removing    water,    or   rather,    of 
preventing  the  harmful  effects  of  a  rapid  flow  of  water.     Some 
of  these  bave    been   instanced   already.     Thus,  improvement  of 
land   cut   up   by   ravines   has   been   spoken   of    in    Chapter   V, 
paragraph  70,  subsoil  drainage -and  damming   up  of  rivers,   in 
piaragraphs  90  and  93  of  the  present  chapter.     A  further  plan 
is   that   of   embanking   arable  land,  in  order  to   stop  the   rapid 
hundin^SuM"  ^"^  °^  Water    ovcr   its    surface    at  the  beginning  of    the   rainy 
"^         ■  season.  It  is  in  the  Central  Provinces,  perhaps,  that  this  has  been 
Cento  f  p"* '"     T^°^^  effectually  tried,  for  it  has   been  found  that   by    embanking 
iaees.  fields  the  rich  topsoil  is  not  washed  away,  and  a  quantity  of  water 

is  also  held  up,  which  comes  in  usefully  for  irrigation  later  on. 
Great  encouragement  has  of  recent  years  been  given  to  the  spread 
Enconragement^of  this  practice,  more  especially  by  the  issue  of  vernacular  notices 
^"iundingf'  '"*  to  the  effcot  that  such  improvements  will  be  exempted  from  assess- 
ment at  the  next  Settlement.  The  Administration  Report  of  the 
Central  Provinces  for  1888-89  says,  on  page  8  : — '• 

"  The  failure  of  rain  in  October  1888  showed  the  advantage  of  emb^nk- 
JDg  land,  the  '  bunded '  fields  retaining  moisture  enoogh  for  sowing,  whilst 
the  open  land  was  hard  and  dry." 

In  some  parts  of  the  Central  Provinces  it  is  found  that  by  holding 
up  the  rain  water  a  crop  of  wheat  can  be  taken  after  the  rice 
crop  is  oS.  Irrigation  has  even  been  proposed  for  wheat  itself,  but 
there  is  considerable  fear  that  the  crop  will  be  attacked  by  "  rust." 
lu  the  absence  of  embankment  or  bunding  of  land,  as  it  is  termed 
it  is  found  that  manure  is  not  properly  used,  for,  if  put  on,  it 
would  be  washed  away  ta,a  considerable  extent.  It  is  well  to 
point  out  that  it  is  not  so  much  the  total  quantity  of  rain  that  fa<lls 
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'bat  tbe  amoant  that  falls  at  one  time,  that  may  do   harm  to  the 
land. 

It  is  possible  that  a  good  deal  of  existing'  swampy  land   might  Draining  of 
be  reclaimed  by  draining  the  water  off,  but  this   could  hardly    be  °™°'''^ 
carried  out  unless   a   Government   grant  for   drainage   purposes 
were  made. 

101.     I  might  now  indicate,   by  way  of  instances,  some   die- Distnotsinneed 
tricts  which  came  under  my  notice,   and  which  stand  in  need   of  "/t/gation. 
further  irrigation.     In  the  Punjab,    Multan   and  Hissar   are  two  The  Pan  jab. 
places  where  a  quantity  of  land  could  be   brought  under   cultiva- 
tion if  canals  were  more  extended.  The  success  6f  tbe  Sidhnai  Canal 
has  been  mentioned,  but  there  is  also  a  great   unwatered  tract  en- 
closed between  the  rivers  Clienab,  Ravi,  and  Sutlej.    The  land  here 
is  rich  ;  all  it  wants  is  water.  At  Hissar,  too ,  the  canal   supply  is 
very  uncertain. 

In  the  North- West  Provinces,  Mirzapore  is  badly  off,  for  irri-  North-weat 
gation  ;  there  is  none  from  canals,  and  but  little  from  wells.  Agra,  ^'°"™''* 
Uwalior,!  and  Jhansi  are  all  precarious  tracts.  The  first  named  is 
on  the  edge.of  tbe  "  shrinkage "  o£  the  monsoon,  i.e.,  the  monsoon 
rains  may  stop  short  before  reaching  them.  '  Gwalior  is  likewise 
badly  placed  j  the  wells  are  60  feet  deep  or  more,  and  the  district 
is  too  far  ofE  for  irrigation  to  be  satisfactorily  brought  to  it.  At 
Jhansi,  wells  are  over '40  feet  deep;  bunding,  sls  stated,  is  being 
tried  here.  There  is*  also  scope  for  extension  of  well  digging  near 
Cawnpore. 

In   regard  to  Bengal,  mention  has  been  made  of  the  good  that  Bengal. 
would   follow  the  making  of  irrigation   reservoirs  in    Lohardaga 
(Chota   Nagpur),,  and   Mr.  Basu  mentions  tracts   in   the    valley 
of  the  Amanat  and  the   plain   of  the   river  Son   where  irrigation 
canals  and  reservoirs  could  easily  be  made. 

In  Rajputana,  Ajmere  is  known  as  a  precarious  district  which  E^i)utana. 
the  .monsoon  frequently  does  not  reach.  Parts  of  the  Deccan,  Deccan. 
again/ stand  much  in  need  of  irrigation,  whilst,  coming  down  to 
Madras  we  find  numerous  other  instances.  Anantapur  is  one  6f*^'^»=' 
the  driest  districts  in  the  Presidency,  being  badly  situated  for 
both  the  south-west  andi the  north-east  monsoons;  tiiere  are  only 
about  37  wet  days  in  tbe  year,  and,  with  an  annual  rainfall  <  of 
only  23  inches  the  water  soon  dries  up.  Tanks  are,  therefore,  very 
uncertain,  Bellary,  Kurnool,  Coimbatore,  and  Madura  are  ialso 
very  precarious  districts.  At  Bellary  the  wells!  have  to  bef  made  in 
tbe  solid  rocky  and  are  45  feet  down  ;  there  are  no  canals^  and  but 
few  tanks.  'Kurnool  has  few  wells,  the  supply  of  water  is  poor, 
and  the  water  itself  of  ten  brackish.  Coimbatore,  being  situated 
on  high  ground,  has  no  irrigation  except  from  wells,  and  they  have 
to  be  taken  about  4)5  feet  down,,  and  through  rock.  At^Madura 
:  there  is  great  wantof  water,  and  all  the  tanks  have  been  made  that 
can-be  mader,'-both  canals  and  Tvells^re,"aceordingly,  wanted  tere. 
The  possibility  of  extending  wells  in  the  Madras  Presidency  is 
shown  by  the  fact  that  duringithe  recent  distress,  in  the"  Chingle- 
put  district  alone  the  Government  have  advanced  .a|/#(4i*    (say 
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2,000/.)  to  enable  19,000  more  wells  to  be  begun,  Mr.  Nicholson 
has  pointed  out,  also,  that  the  waters  of  the  Penner  and  Hagari 
rivers  might  usefully  be  stored  for  irrigation  purposes  ;  also  that 
a  storage  scheme  for  Kallapuram,  whereby  2,000  acres  might  be 
irrigated,  is  quite  feasible.  The  centre  of  Mysore  is  another  part 
which  is  very  poorly  off  for  water,  and  wells  might,  with  great 
advantage,  be  constructed.  The  possible  advantage  of  tanks  in 
certain  districts  of  the  Central  Provinces  has  been  indicated,  as 
also  the  benefits  that  would  follow  the  embanking  or  bunding  o£ 
and.     The  Saugor  district  is  a  case  in  point. 

interdependenoe  102.  There  is  a  matter  which  I  do  not  wish  to  pass  over,  but 
manure'  *"  the  full  consideration  of  which  I  postpone  to  the  next  chapter  ; 
I  mean,  the  interdependence  of  water  and  manure.  The  one 
without  the  other  is  productive  of  but  limited  good,  and  in  most 
cases,  it  may  be  Sciid  that  eitner  of  them  alone  is  useless.  An  esti- 
mate given  by  Sir  Edward  Buck,  in  reference  to  land  near  Ajraere, 
expresses  this  point  as  follows: — "  Irrigation  from  tanks  is  lavish, 
and  it  is  put  on  to  lands  which  it  has  robbed  of  its  fertility,  as 
the  manure  supply,  before  deficient,  is  now  totally  insufficient  to 
restore  fertility.  Given  unlimited  manure,  water  will  raise  the 
rental  of  land  to  Bs.  50  an  acre;  with  no  manure  it  will  sink  to 
1  rupee  an  acre," 

i^Jovemen^o?        103.  We  must  now  Consider  how  the  extension  of  the  different 
agricaitareby    avstems  of   irriaration,   according  as   they  are  best  suited  to  each 

better  snpplf  of-'  ,  -aj. 

irrigation  may   case,  may  be  Carried  out. 

be  effected. 

Where  minor  works  have  to  be  constructed,  such  [as  the 
digging  of  wells  of  a  moderate  depth,  the  making  of  shallow 
tanks,  and  the  embanking  of  land,  these  may  be  entrusted  to  the 
people  themselves,  aided  by  a  judicious  system  of  '•  advances  *' 
of  Government  money  for  the  purpose  of  beginning  such  works. 
To  this  system  of  advances  the  name  "  taecavi "  is  given.*  In 
a  later  paragraph  I  will  endeavour  to  show  what  improve- 
ments in  the  working  of  this  system  may  be  effected.  But 
for  all  works  of  greater  magnitude,  such  as  the  carrying 
of  canals  over  the  country,  the  taking  of|  channels  from 
rivers,  the  formation  of  large  reservoirs  or  tanks,  dependence 
can  alone  be  placed  on  Government.  It  is  true  that  in  former 
times  the  people  themselves  made  inundiition  canals,  and 
constructed  large  reservoirs  which  are  still  objects  of  admira- 
tion, but  the  people  are  not  so  likely  now  to  construct  fresh 
ones,  but  rather  to  rely  on  the  Government  j  besides  this, 
whatever  may  be  said  of  the  excellence  of  the  earlier  construc- 
tions, the  engineering  skill  of  the  Irrigation  Department  is 
now  able  to  carry  out  more  effectual  and  lasting  work.  It  is 
to  assist  the  people  in  works  which  they  can  carry  out  them- 
selves,   and   to    do   what  they   cannot  do,   that   the  efforts    of 

*  Taecavi  system — a  8y§tein  by  vhich  advances  of  money  at  a  low  rate  of. 
inteiest  are  given  by  Government  to  onltivators  for  agricultural  improve- 
ments, and  mainly  for  the  digging  of  wells.  The  rate  of  interest  charged  is 
1  pie  per  rnpee  per  month,  or  6i  per  cent,  per  annum. 
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Government   should  be  put  forward.     The   initis^tive  must   now 
rest  more  than  ever    with   Government,  and,  as  I  have  pointed  The  dnty  of 
out,   a  careful  enquiry  is  necessary  in  the  case  of  each  separate  Dljan'ments. 
district,    so  as  to   ascertain  exactly  what  its  irrigation  require- 
ments are,  and  how  best  they  may  be  met.     It  should  be  a  main 
dnty  of  As^ricultural  Departments  to  set  on  foot  such  enquiry. 

104.  The  last  paragraph   leaves   still  open  for  further  con- The  making  o( 
sideration  the  agency   by    which   wells   of   more   than  ordinary  C'd! '"  ""^^ 
depth,  or  those  which  have  to   be   made  under  circumstances  of 
special  difficulty,  are  to  be  constructed.     To  give  instances  :—         instanees. 

In  tbe  Coimbatore  district  of  Madras  the  wells  are  frequently 
in  rock,  and  are  large  and  costly,  the  depth  varying  from 
15  feet  to  40  feet,  while  they  have  to  be  wide  also,  in  order  to 
include  a  spring  within  the  area.  At  Bellary,  similarly,  I 
noticed  that  wells  bad  to  be  cut  through  rock  to  a  considerable 
depth,  and  had  aiso  to  be  made  very  large.  Mr.  Nicholson,  in 
his  "Manual  of  Coimbatore,"  speaks  of  wells  as  "  being  the 
"iBainstay  of  revenue  and  the  raiyat"  and  he  says: — "Unless 
"  by  great  irrigation  schemes  or  development  of  wells,  it  is 
"not  probable  that  production  can  keep  pace  with  human 
"reproduction.'^  In  another  place  he  says: — "Well  irrigation 
"alone  prevents  minor  faminefej"  but  he  also  instances 
f req  uent  cases  where  "  wells  have  been  begun  and  given  up 
"  because  of  the  interposition  of  impenetrable  rock."  In  my 
own  enquiries  in  these  parts  I  found  that  the  cultivators  often 
shrank  from  taking  Government  advances  for  digging  wells, 
because  of  the  chance  ot  rock  'intervening,  and  the  consequent 
difficulty  of  cutting  through  itj  they  might  have  to  go  to  an 
uncertain  depth,  with  the  chance  of  not  finding  water  soon 
enough  to  make  the  well  profitable  to  work,  and  thus  they 
might  expend  the  whole  advance  and  yet  not  obtain  water. 

The  ignorance  of  the  raiyat  in  the  matter  of  "  blasting  "  of 
rock  is  a  further  hindrance. 

It  is  worthy  of  remark  that  in  the  last  great  Madras  coDsttaotion  of 
famine  it  was  the  deep  wells  that  held  out,  so  that  a  rmment,*'"' 
decided  advantage  follows  their  construction  in  precarious 
districts,  an  advantage  which  must  be  looked  on  in  the  light 
of  a  "protective"  measure,  and  not  as  distinctly  remunera- 
live.  It  appears  to  me,  therefore,  that  in  cases  of  difficulty, 
where,  on  account  of  deficient  rainfall  and  absence  of  canals, 
the  agriculture  absolutely  depends  upon  wells,  it  is  fully 
worth  considering  whether  Government  might  not  undertake 
the  construction  of  wells.  In  other  cases,  however,  it  is 
probably  better  that  the  cultivator  should  be  encouraged  to 
construct  wells  himself;  he  chooses  his  own  spot  (and  no 
engineer  could  do  it  better),  and  he  employs  his  own  labour  and 
materials.  Wells  could  undoubtedly  be  constructed  more 
cheaply  with  the  landlord's  materials  than  with  those  which 
the  Government  would  have  to  obtain  and  bring  to  the  spot. 

It  is  only  in  exceptional  cases,   therefore,   that  1  consider  the 
construction  of  wells   by   the   State  is   desirable.     But   it  would 
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be  easy,  in  many  cases,  to  make  the  system  o£  Government 
advances  more  known  and  more  popalar,  and  to  induce  the 
cultivators  to  avail  themselves  further  of  its  advantages. 

Major  Clibborn,  in  the  report  already  referred  to,  in  para- 
graph 97,  concluded  that,  as  regards  the  North- West  Prov- 
inces, a  rate  of  Bs.  Z  per  acre  of  annual  in-igation  would 
cover  the  outlay  of  construction  of  wells.  The  cost  would, 
of  course,  vary  in  difEeteut  parts  according  to  the  depth  and 
nature  of  the  soil  passed  through.  But  it  must  be  remembered 
that  Major  Clibborn  was  dealing  with  alluvial  soil  and  not 
vrith  hard  rock,  such  as  is  met  with  in  Madras.  He  reported 
that  Government  could  not  safely  undertake  the  construction 
of  wells  on  a  large  scale,  but  that  they  must  leave  this  to  the 
landlords  [zemindars) ,  and  to  the  working  of  the  taccavi  system. 
(See  footnote  on  page  80.) 

Proposed  Boheme        Since  my  return   from  Tndia  I  have  heard  from  my  friend, 
to  Madras,        ^^      jj_     ^    gjjj^^^   ^j  ^   schemc   which   he   has    laid    before 

the  Government  of  Madras,  for  the  digging  of  wells  •  by 
Government  in  unoccupied  fields,  and  the  loaning  them  out 
to  cultivators  at  "  wet "  rates  of  assepsment.  In  Madras,  it 
must  be  explained,  the  waste  land  belongs  to  the  State, 
and  it  is  not  an  uncommon  practice  for  a  raiyat,  after 
cultivating  a  field  for  some  time,  to  throw  it  up  and  to  take 
another,  the  field  so  thrown  up  remaining  in  the  hands  of 
Government  until  a  fresh  tenant  is  found.  In  this  way 
enormous  quantities  of  land  may  be  in  the  hands  of  the  State 
at  one  time.  Mr.  Elliot  now  suggests  that  if  the  Govern- 
ment were  to  dig  wells  in  these  unoccupied  fields,  or  perhaps 
even  on  waste  lands,  and  thus  gradually  turn  them  from 
"  dry  ■"  to  "  wet  ■"  lands,  not  only  would  the  country  be  pro- 
tected against  famine,  but  the  revenue  might,  in  the  end,  be 
very  greatly  enhanced.  Such  a  project  is  one  which  would 
carry  with  it  great  benefits,  though  it  is  obviously  only  where 
a  land  system  similar  to  that  of  Madras  prevails  that  it  could 
be  adopted. 
Much  can  bo  There  is  no  doubt  that  a  great  deal  can  be  done  in  im- 
Government  proving  the  Water  supply  in  precarious  districts,  if  Govern- 
?e|ard  w"a8*^s  ™enfc  are  prepared  to  loo  k  on  the  measures  taken  as  those  of  a 
'^^^^"H  "  protective "  and  not  purely  a  remunerative  nature.  This 
is  well  expressed  in  a  note  by  Colonel  Mead,  Chief  Engineer 
for  Irrigation,  Madras.     He  said  in  1887  :— 

"  Much  can,  no  doubt,  be  done  to  improve  the  existing  supply  to  tanks 
"  if  GoTernment  are  prepared  to  accept  the  benefit  to  the  raiyat  as  a  snffi- 
"  cient  return  for  outlay  incurred,  and  to  consider  the  works  as  entirely 
"  protective  in  nature." 

Management  of        1^5.   I  fouud  a  Very   general  expression  of  opinion,  both  in 

small  tank  by     Madras   and  in    Bombay,   that  the  management   of  email  tanks 

e  peop  e.        ghould  be  left  in  the   hands    of    the  village  communities,   or  else 

be  under  the  Collector   of  the  district,  and  not  be- administered 

by  the  Irrigation    Department.     At  Belgaum   there    are  a  great 

many   tanks,  and   these  are   managed  by   the  villages,  the  water 
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beins  let  out   for  a  group   of  100  fields    at    a  time,   the   raiyati 
Settling  among  themselves  how  it  is  to  be  used. 

On  the  other  hand,  the  management  of  canal  branches  bj  Management  at 
the  people  has  been  tried  and  has  not  been  found  to  be  success-  tyThe  propil" 
ful.  Thus,  the  Eastern  Jumna  Main  Canal  was  made  by  ""'"'Mtory. 
Government,  but  the  branches  by  a  joint- stock  arrange- 
ment of  the  cultivators,  the  Government  advancing  money 
for  the  purpose.  The  cultivators,  however,  could  adjust  neither 
the  sharing  nor  the  payment  among  themselves,  and  Govern* 
ment  had  finally  to  take  the  management  into  their  own  hands. 
It  has  been  found  also  in  Southern  India  that  there  has  been 
considerable  neglect  shown  by  the  people  in  keeping  irrigation 
channels  in  order.  The  people  allow  underwood  to  grow, 
and  let  the  leaves  fill  up  the  chancels  and  there  decay; 
one  place  after  the  other  becomes  malarious  and  the  people 
leave,  going  higher  up  the  stream.  So,  too,  in  other  parts 
weeds  are  allowed  to  overgrow  tanks,  and  then  the  people  go 
lower  down,  and  leave  the  Government  to  clean  out  the  tanks. 

106.  Improvement  can  certainly  be  effected   in  providing  for  ."»?»'■■  """"^sj 

ji  '^.  !«,,  ■<!.       1  ■»«-iV-fi".      improvement  m 

toe  more  prompt  and  better  repair  of  tanks.  Mr.  Nicnolson,  in  this  respect 
his  "  Manual  of  Coimbatore,"  mentions  the  case  of  Kondampatti  '"'='"'''• 
village,  in  Udamalpet,  where  the  repair  of  a  large  tank  is  quite 
feasible.  In  Bengal,  Burdwan  is  mentioned  as  a  part  where 
repair  of  tanks  is  difficult,  and  Palaman  as  a  division  where  there 
are  many  reservoirs  which  are  out  of  repair.  Once  when  at  Poona, 
I  met  a  number  of  landowners  and  others  interested  in  agriculture, 
and  an  unanimous  opinion  was  expressed  by  them  in  favour  of  the 
management  of  small  tanks  by  the  communities  themselves  and 
not  by  Government,  and  especially  that  the  repairing  of  these 
should  be  left  to  the  village  communities. 

The  same  opinions  were  expressed  to  me  on  the  occasion  of 
a  similar  gathering  at  Madras.  Going  on  from  Madras  to 
Madura,  and  then  to  Coimbatore,  more  precise  particulars  were 
given  me,  not  by  landholders,  but  by  actual  cultivators.  In  the 
Madura  district,  where  there  is  much  tank  irrigation,  there  were 
complaints  of  the  difficulty  in  getting  repairs  done  and  a  desire 
was  expressed  that  this  work  might  be  put  under  the  Revenue 
Department  rather  than  the  Department  of  Public  Works,  the 
Collector  being  considered  the  person  who  knows  the  wants  of 
the  people  best.  The  cultivators  instanced  the  delay  that  takes 
place  when  a  tank  wants  repair  ;  how  that  when  the  Tahsildar 
hears  of  it  he  goes  to  the  divisional  officer  (Assistant  Collector)  ; 
the  latter  to  the  Collector;  the  Collector  to  the  l!]xecntive 
Engineer  of  the  Public  Works  Department;  the  Executive  Engi- 
neer writes  to  the  Superintending  Engineer  (stationed,  in  this 
case,  at  Trichinopoly,  there  being  only  one  such  officer'  for  three 
districts) ;  he  writes  to  the  chief  office  at  Madras,  and  says  whether 
it  is  a  matter  of  first  oi  second  importance,  and  so  on.  Altogether 
it  is  a  long  business,  and,  in  the  end,  the  year's  crop  is  generally 
lost.  Under  the  old  system,  I  was  told,  the  Executive  Engineer 
was  the     direct   subordinate  of  the   Collector,   and    small    works 
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requiring  no  special  skill  could  be  effected  at  once  by  the  Collector's 
direction.  It  was,  of  course,  necessary  for  large  engineering 
works  to  be  enquired  into  and  to  wait,  but  three-quarters  of  the 
"major"  work  {anything  over  200  acres  of  irrigation  being  consi- 
dered "  major"  irrigation)  was  simple  work  of  rei)air,  putting  np 
bunds,  digging  channels,  digging  tanks,  etc.,  which  any  workman 
could  do,  and  which  needed  no  particular  skill. 
^^^Bjfication  of  It  ^ould  appear  desirable,  from  what  I  gathered,  that  there 
should  be  a  classification  of  tanks,  and,  in  accordance  with  this,  it 
sliouid  be  determined  which  tanks  should  be  managed  and  repaired 
by  Government,  and  which  by  the  village  communities.  It  is 
clear,  anyhow,  that  good  might  be  done  by  a  simplification  of  the 
process  by  which  repairs  are  effected.  Necessarily  there  must  be 
ofHuial  enquiry  as  to  any  work  of  magnitude,  but  in  nine  cases 
out  of  ten  the  repairs  required  are  those  which  call  for  immediate 
attention,  and  which,  if  neglected,  may  produce  very  much  aggra- 
vated consequences.  If  the  circumlocution  that  has  been  instanced 
could  be  avoided,  and  a  certain  amount  of  discretion  and  executive 
power  be  given  to  the  Collector  to  have  these  repairs  effected  at 
the  time,  the  local  needs  would  be  more  readily  met,  and  expense 
be,  in  the  end,  spared. 

TheHTsfemot  107-    It  remains  for  me  to  refer  to  the  system  of  Government 

<<imaw  advances,  g^j^ances  known  under  the  name  taccavi.*  Though  not  confined  to 
the  purposes  of  digging  and  repair  of  wells,  it  is  mostly  for  these 
that  the  E\dvanees  are  used,  and  they  are  the  schemes  which  are 
the  most  satisfactory  in  their  working.  Advances  are  also  given 
for  embanking  of  land,  for  purchase  of  cattle,  purchase  of  seed,  and 
occasionally  to  assist  in  payment  of  debts.  The  advances  are 
made  by  Government  at  a  moderate  rate  of  interest  (6j  per  cent, 
per  annum),  and  are  intended  to  save  the  people  from  being 
compelled  to  resort  to  the  money-lender  or  haniya,  who  charges 
a  rate  of  12,  18,  or  more  per  cent.,  and  out  of  whose  clutches  the 
cultivators  seldom  get.  The  plan  is  an  excellent  one ;  but  its 
success  depends  entirely  upon  how  it  is  worked,  and  how 
nearly  it  is  brought  home  to  the  people,  and  is  adapted  to  their 
means.  What  is  still  requisite  is,  to  make  it  clear  to  the 
cultivators  that  the  system  is  one  that  will  benefit  them,  one  that 
will  enable  them  to  benefit  themselves.  If  this  idea  could  be 
once  thoroughly  grasped,  the  advantages,  not  alone  to  the 
people,  but  to  the  Government,  in  the  form  of  an  increased 
revenue  from  the  land,  would  be  very   great. 

ThediflErent  Anyone  going  through    the  country  as  I  did,    could   not  fail 

is  JdmiiTistered  to  bc  impressed  forcibly  with  the  difference  between  the  way 
indiflerentparts.  jjj  ^hidi  the  taccavi  system  is  worked  in  one  part  and  that 
adopted  in  another,  and  also  with  the  dependence  of  the  system, 
for  its  success,  upon  the  energy  and  interest  of  a  single 
individual,  this  being,  as  a  rule,  the  Collector  or  Deputy  Com- 
missioner.     Whilst   the   system   is   popular   in    so~ne   districts— 

*  See  footnote  on  page  80. 
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for  instance,  in  Belganm  (Bombay),  the  Native  State  of 
Kapurtbala,  Multan,  and  other  parts  of  the  Punjab — in  others, 
such  as  Aligarh  (North- West  Provinces),  it  is  reported  that 
"  the  people  will  not  have  it  on  any  terms;"  and  in  Madura, 
Coimbatore,  and  other  parts  of  Madras  the  complaints  are 
gieat  as  to  the  difiieulties  put  in  the  way  of  making  use  of  the 
advances  for  the  digging  or  repair  of  tanks. 

When  advances  are  made  by  Government  agency  the  returns 
show  that  it  is  but  seldom  that  there  are  arrears  of  any  long 
standing,  and  the  State  loses  very  little  on  this  account.  Ihe 
objections  of  the  people  to  avail  themselves  of  the  advances 
do  not  arise  alone  from  difficulties  put  in  the  way,  or 
because  the  ad7antages  of  the  system  have  not  been  sufti- 
ciently  impressed  upon  them,  but  largely,  also,  from  their  own 
fault,  their  careless  and  improvident  habits,  their  suspicion,  and 
their  inability  to  a]>preciate  what  is  intended  for  their  benefit. 
The  most  important  factor  in  removing  these  hindrances  is 
the  personal  interest  and  activity  of  the  Collector  or  Deputy 
Commissioner. 

The  cultivator  will  often  prefer  to  resort  to  the  money-  ot'ciUHvatirr 
lender,  because  the  latter  gives  him  the  advance  at  once,  g^'g^""""""' 
because  he  asks  no  questions,  and  does  not  insist  upon  tlie 
money  being  devoted  solely  to  the  particular  purpose  for 
which  it  is  given;  he  does  not  come  round  and  see  that  the 
work  is  being  carried  out,  but  allows  repayment  at  leisure; 
lastly,  he  has  no  intermediaries  who  require  to  be  "feed." 
When,  however,  a  cultivator  applies  for  a  taecavi  advance, 
he  complains  (and  frequently  with  reason)  that  the  delays  are 
long,  and  that  the  enquiries  are  put  off;  that  he  has  often  to 
wait  several  days  at  the  Tahsildar's  office  before  that  official 
will  attend  to  him,  and  that,  in  the  end,  the  advance  frequently 
comes  too  late  to  be  of  any  use;  that  he  is  bothered  by 
minor  officials  who  come  to  see  that  he  has  not  used  the 
advance  for  other  purposes;  by  others,  again,  'who  come  to 
"pass"  the  work,  but  who  one  and  all  require  their  "palms" 
to  be  "  greased ; "  and  that  the  money,  thus  filtering  through 
several  hands,  never  comes  to  him  to  the  full  extent  oE  the 
advance;  lastly,  that  the  Government  insist  on  punctual 
payment  of  interest  and  repayment  of  loan.  Thus  the  raiyat 
comes  to  undervalue  the  advantages  of  the  taecavi  system, 
and  resorts  to  the  easier  method  of  going  to  the  haniya, 
though  it  may  be  dearly  bought  in  the  end.  Tben,  having 
once  obtained  the  money,  he  will  often  use  it  for  marriagHS- 
and  for  other  extravagancies  rather  than  for  the  presumed  object, 
and   thus  ha  gets  involved  deeper  and  deeper  in  debt. 

108.  I  will   now  give  some  instances  of  the  need   that  exists  f'tended' 
for   the   cultivators  to  be  made  more  acquainted  with  the   adyan-  ^1^^°"^^ 
tages   of  the  taeeari  system,  and  also  of   the  need   for  better  BjBtem. 
administration  of  the  system. 

At    Eura,  npar  Cawnpore   (North- West   Provinces),     I   saw   a   cultivator  proviuoes. 
who   was  oonstrncting  a  masonry  well  at  a  cost  of  Rs.  150.    This  was   iji  tended 
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to  irrigate  25  acres.     The  cost  was  being  paid    partly  out  of    the    man' 
savings,  partly  by  gifts   from    his  family,   and  the   remainder   was  borrowed 
from  the   money-lender.      The  man  knew  nothing  about  Government  advances. 
Other  cultivators  here  said  the   same  tbing. 

In  the  Punjab  Administration  Report  for  1888-89  it  is  noted,  in  regard 
to  the  Gurga'on  district:  "  Tahsildars  need  constant  reminding  of  the 
"desirability  of  encouraging  advances.  A  lot  has  been  done  in  Bewari, 
"  but  there  is  no  reason  why  the  number  of  wells  should  not  be  doubled 
"in  the  district  ;  also  well  repairing  should  be  done  by  taccavi.  The 
"  payments,  when  advances  are  made,  are  very  punctual." 

At  Ahmedabad  (Bombay)  I  found  that  the  taccavi  advances  were  not 
made  use  of.  The  Matalatdar  did  not  like  the  trouble  attaching  to  (hem; 
his  objection  was,  that  be  had  to  keep  separate  accounts  for  them. 

In  the  Central  Provinces,  at  Sanger,  only  two  wells  have  been  dug  by 
means  of  Qoveraaieat  advances  in  the  last  three  years.  Of  Dongasara  it 
is  reported:  "There  might  be  more  wells  here,  and  the  malguzara  (land- 
"  lords)  could  easily  make  them."  The  Chief  Commissioner  (Mr.  Mackenzie), 
in  his  proceedings  for  the  year  1883-89,  points  ont  that  it  is  not  the 
debt  to  the  baniya  that  ruins  the  raiyat,  but  the  high  rate  of  interest 
and  the  way  he  is  cheated  in  settling  his  accounts  with  the  haniya. 
Also  he  instances  a  case  where  in  one  division  there  was  an  extremely 
high  mortality  of  cattle,  and  where  the  people  would  surely  have  been 
glad  had  help  been  given  them  ;  and  yet  there  was  not  a  single  loan  for 
purchase  of  plough  cattle,  and  this  entirely  because  the  Deputy  Commissioner 
did  not  trouble  ahont  it. 

Speaking  of  Bilaspar,  Mr.  Maokenzie  says:  "The  fact  is,  that  the  granting 
"of  loans  is  opposed  by  the  whole  weight  of  the  treasury  and  tahsil 
"establishments,  and  it  is  not  till  a  Deputy  Coir.miBBioner  has  made  it 
"plain  that  no  obstruction  will  be  permitted,  that  people  are  able  to 
"obtain  loans  with  reasonable  facility." 

When  at  Madras,  I  met  in  conference  a  number  of  landholders ;  they 
one  and  all  spoke  of  the  difficulties  in  the  working  of  the  taccavi  system ; 
and  at  a  similar  conference  at  Foona  it  was  remarked  that  local  officers 
did  not  trouble  about  taccavi  because  it  entailed  extra  work  on  the 
Mamlatdars,  Tahsildars,  and  others,  and  they  had  to  keep  separate  accounts 
for  it. 

Onring  my  tour  in  the  Madras  Presidency  I  came  across  many  instance^ 
of  the  non-nse  of  taccavi  advantages.  At  Salem  I  found  that  only  four  or 
five  wells  had  been  snnk  in  the  last  two  years  by  Government  aid.  The 
people  preferred  to  borrow  locally  at  12,  15,  or  even  18  per  cent.,  and  not 
to  be  restricted  in  their  application  of  the  money.  At  Avenashi  (Coim~ 
batore  )  raiyats  borrowed  locally  at  12  per  cent,  in  preference  to  using  the 
Government  loan.  I  was  told  that  in  Tinnevelly  the  risk  of  taking  the 
taccavi  advances  was,  that  if  a  man  took  a  loan  and  tried  to  dig  a  well, 
he  had  to  pay  whether  be  was  successful  or  not,  and  the  rocky  nature  of 
the  ground  made  the  attempt  very  uncertain.  In  cases  where  a  man  has 
tried  and  failed,  I  think,  possibly,  the  rules  might  with  advantage  be 
relaxed. 

In  many  parts  of  Bengal  the  landlords  {zemindars )  have  no  direct 
interest  in  the  produce  of  the  land  so  long  as  they  get  their  rents,  and 
they  are  often  too  encumbered  to  lay  out  capital  in  water  supply ;  the 
raiyats  are  too  poor  to  do  anything  unaided,  and,  in  consequenoe,  reservoirs 
that  use  to  benefit  low-lying  rice  fields  have  fallen  ont  of  repair,  and  no 
fresh  ones  have  been  constructed. 

inBtancesof  109.  By  way  of  contrast,   I  may  now   mention   cases    where 

tStmtion'of   manifest     advantage   has    followed  the  energetic   administration 
s''stt^""''       °*  ^^^  taccavi  system,  and  the  popularising  of  its  objects  and 
advantages. 
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In   the   Pnnjab   Administration   Eeport  for  1888-89  it  is    said  :   "  The  Pan)ab. 
"  increased  resort  to  taccavi  is  in  many  caRes  due  to  the  personal   in&nenoe 
"  of  Deputy  Commissioners."      Again, "   In  the  Montgomery    district     the 
"  system  of  advances  is  nndoubtedly  popnlar." 

In  the  Multan  district  I  found  that  the  Deputy  Commissioner  had,  in 
the  last  year  alone,  given  Ks.  28,000  in  taccavi  advances  for  the  digging  of 
wells  to  supplement  the  supply  of  water  from  the  Sidhnai  Canal. 

In  Belgaom  (Bombay),  and  entirely  through  the  personal  energy  of  the  Bombay. 
Collector  and  District  Deputy  Collector,  advances  to  the  extent  of  between 
thirty  and  forty  thousand  rupees  annually  have  been  made  during  the  last 
four  years,  and  the  number  of  applications  have  averaged  748  per  annum. 
Advances  are  made  for  well  and  tank  digging  and  repair,  for  embanking, 
for  removing  rank  grass  and  weeds,  for  levelling  ground  and  making  rice 
fields  out  of  dry  land,  for  purchase  of  seed  and  cattle,  and  for  cutting 
away  prickly  pear.  The  District  Deputy  Collector  (  Honourable  Gur- 
shidapa  'Virbasapa  ),_who  was  in  charge  of  two  divisions  (  talukan  )  sevet  years 
ago,  took  a  personal  interest  in  the  matter,  and  by  himself  explaining  o  the 
people  the  advantages  of  the  taccavi  system  induced  them  to  take  it  np. 
The  Collector,  Mr.  Muir,  issued  cironlars  in  the  vernacular,  and  now  all 
the  seven  talukat  of  the  Belgaum  district  have  adopted  the  system. 
Daring  the  seven  years  there  has  not  been  one  bad  debt,  and  so  much 
work  has  been  thrown  on  the  Mamlatdars  i\ittt  three  extra  clerks  have 
had  to  be  obtained  for  this  work,  the  cost  being  paid  out  of  the  taccavi 
grant.  The  District  Deputy  Collector  explained  to  me  that  everything 
depends  on  the  prompt  examination  of  applications,  and  on  not  keeping 
the  applicants  waiting  about  at  \^»  Mamlatdar't  office,  or  sending  them  to 
and  fro  repeatedly.  The  only  reason  that  advances  were  not  even  more 
need  was,  that  the  people  had  already  mortgaged  their  lands  so  much 
for  othfr  debts  that  they  had  no  security  to  ?ive  for  the  Government 
advance.  He  was  of  opinion  that  it  was  absolutely  necessary  for  the 
people  to  be  ready  with  their  payments  on  the  day  fixed,  and  that  it  would 
not  do  to  allow  them  any  laxity.  With  this  opinion  I  am  inclined  to 
agree;  and,  though  at  first  I  thought  that  where  security  was  good  some 
liberty  might  be  shown,  I  now  believe  that  strict  enforcement  of  payment 
when  due  is  advisable. 

At  Wardha,  in  the  Central  Provinces,  throtigh  the  personal  energy  of  £*^*'_»'  ^'"" 
Colonel  Scott,  taccavi  advances  have  been  largely  made,  and  in  the  Central 
Provinces  generally,  encouragement  is  given  to  the  taking  up  of  the  advances 
by  distributing  vernacular  notices  {gonads')  announcing  exemption  of 
improvements  from  assessment  at  the  next  Settlement.  Mr.  Fuller,  in  his 
Annual  Beport  for  1888-89,  as  Commissioner  of  Agricnltare,  speaks  of  the 
necessity  for  the  distribution  of  these  notices,  and  deprecates  delay  in 
dealing  with  applications,  pointing  out  that  people  should  be  let  know  that 
they  (»n  get  advances  without  expense   or  trouble  being  entailed  on  them. 

Mr.  Fuller  reports,  further,  that  very  great  progress  has  been 
lately  made  in  the  amount  of  the^loans  advanced  under  the  Agri- 
culturists' Loans  Act  (No.  XII  of  1884 ).  The  figures  for  the  last 
three  years  are  as  follows  :— 


Yeab. 

Kumber  of  Loans. 

Amount. 

1887-88    -        -        - 

1888-89     - 

1889-90     -        -        - 

1,444 
1,692 
3>585 

Bg. 

26,000 

45,285 

1,07,459 
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Such  a  marked  increase  is  bighly  satisfactory,  and  shows  what 
can  be  done  by  the  exercise  of  personal  energy.  It  is  added 
that,  "in  the  whole  of  the  Central  Provinces  recoveries  were 
"  made  without  diflSeulty  ;  in  only  one  case  was  resort  to  coercive 
found  necessarv;    Government  realised    6  4    per   cent. 


■  measures 

"on   its    outlay     under   the     Agriculturists'     Loans 
Bilaspur,  which  has  been  mentioned  in  paragraph    108 
been  backward  in   utilising  the   advances,   it   is    now 
"several   yetrs  it  was   reported   that  the  people   were 
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"  to  take  advances,  but  in    1889-90   K.s.   16,768    were  advanced 
"here  alone.  " 

110.  Native  States  have  uot  been  slow  to  realise  the  advantages 
of  advances  for  agricultural  improvements. 

In  Jeypore  the  cultivators  are  not  allowed  to  borrow  money  for  sinking 
wells  ;  the  State  advances  money  at  interest  varying  from  6  to  12  per  cent., 
and  the  Land  Revenue  has  increased  very  considerably  wherever  wells  have 
been  dag. 

In  the  Eapnrthala  State,  under  British  administration,  the  system  of 
giving  advances  for  agricultural  improvements  has  been  made  easy,  and  is  - 
largely  nsed.  Within  the  past  two  years  Es.  65,482  have  been  distributed, 
mostly  for  digging  and  repair  of  wells.  No  iiitere  st  is  charged,  and  payment 
is  recovered  by  seven  annual  instalments,  beginning  three  years  subsequent 
to  the  completion  of  the  work.  No  increased  revenue  is  taken  until  the 
improved  lands  have  been  benefited  for  five  years.  Applicants  are  not  obliged 
to  attend  at  the  Eapurthala  treasury,  but  can  obtain  advances  from  the  tahsil 
treasury  without  delay.  The  time  occupied  in  deciding  taccavi  cases  rarely 
exceeds  one  month.  Help  is  occasionally  given  to  indebted  owners  in  the 
form  of  advances  to  free  them  from  the  professional  money-lender.  Advances 
are  given  for  new  wells,  for  repairs,  for  pMrehase  of  plough  cattle  and  seed, 
and  for  redemption  of  mortgage .  In  1889  there  were  246  new  wells  under 
oonsttuction  and  73  under  repair,  and  nearly  one- half  the  increase  of  wells 
during  the  last  10  years  had  been  made  by  means  of  taccavi  advances. 
Major  Massy  reports  that  repayments  are  generally  made  with  punctuality, 
and  that  there  is  still  room -for  extension  of  well  sinking.  Advances  for 
wells  went  up  from  Es.  7,270  in  Sambat  1942  {  year  1885-86),  and  Rs.  6,fi90 
in  Sambat  1943,  to  Es  24,702  and  Bs.  35,7&5  in  Sambats  1944  and  1945  (year 
1888-89  ),  thus  showing  what  can  be  done  by  personal  influence  and  energry. 
I  mention  this  case  specially,  because  Eapurthala  borders  on  the  districts  of 
Jnllundur  and  Hoshiarpur,  and  here  cultivation  depends  mainly  on  the  existence 
of  wells.  On  passing  through  this  part  of  the  country  I  saw  wells  in  process 
of  construction,  but  there  is  room  for  many  more,  and  for  the  exercise  of 
individual  zeal  on  the  part  of  Government  ofiSeers  in  effecting  the  improvements 
that  would  follow. 

NeoeBsity  for  111.  The  foregoiitg    instances  show  clearly   how    much   has 

diffimuieiana  ^ecn  done,  and  also  how  much  &n  still  be  done,  if  only  the 
^^wZ^f.'?}?  •'  matter  be  made  a  personal  one.  Were  further  demonstration 
needed,  it  would  be  found  in  the  case  I  have  mentioned  in 
paragraph  101,  viz.,  that  during  the  quite  recent  distress  in 
Madras  the  Government  advanced  money  to  the  extent  of 
20,000^.  in  the  Chingleput  district  alone  to  ensile  19,000  new 
wells  to  be  begun.  Besides  this,  nearly  10  laJchs  (say  72,000/.) 
were  advanced  in  the  Kurnool,  Bellary,  Anaiitapur,  and  Cud- 
dapah  districts  for  well  digging,  and  1^  lakhs  (say  9,000/.) 
under  the  Agriculturists'  Loans  Act. 

The  want  of  capital  on  the  part  of  the  rai^at  is  undoubtedly 
a    main  source  of  the  difficulty  in  enabling  him  to  undertake 
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the  coDstractioD  of  wells,  tanks,  etc.,  on  his  own  account,  and, 
therefore,  the  aid  of  Government  may  most  advantageously 
be  called  in  to  assist  him  and  to  better  the  agriculture  of  the 
country.  But  it  is  incumbent  that  every  reasonable  difiBcalty 
that  stands  in  the  raiyat's  way,  and  which  prevents  him  from 
availing  himself  of  the  advantages,  should  he  removed. 

I  do  not  say  that  the  objections  and  complaints  of  the  cul- 
tivators are  valid  ones  in  general,  or  that  the  indifference  of 
the  people  is  not  mainly  their  own  fault,  but  there  are  ways 
in  which  procednre  may  be  simplified,  and  the  system  of 
advances  be  made  more  popular.  And  here>  while  suggesting 
some  improvements,  I  would  desire  not  to  be  misunderstood, 
nor  to  hint  in  any  way  that  Government  are  not  fully  alive  to 
the  importance  of  urging  on  their  district  officers  the  carry- 
ing out  of  the  system ;  nor,  again,  am  I  forgetful  of  the  great 
good  that  has  been  done  in  the  past.  But  the  subject  is  one 
which  cannot  be  forced  too  often  or  too  strongly  upon  the 
notice  of  Government  and  its  officials. 

112.  In  the  first  place,  the  issue  of  vernacular  notices,  setting  ways  in  wwch 
forth  the  advantages  of  taccavi  advances,  should  be  more  sysiem™"  bo 
widely  adopted,  and  these  should  be  supplemented  by  the  J'°p'J,',^',* """° 
personal  activity  of  the  district  officer„  In  certain  cases,  as 
has  already  been  done  in  some  parts,  there  might  be  added 
special  inducements  to  the  taking  up  of  the  advances,  such  as 
the  securing  of  exemption  of  improvements  from  assessment 
at  the  lime  of  the  next  Settlement.  I  am  quite  aware  that  'The  Don-ta<»- 
ihe  Government  have  declared  in  India  generally  that  they  menu.  "°^""^°' 
will  not  tax  improvements  effected  by  private  capital, 
including  those  made  by  means  of  taccavi  advances ;  but,  as  a 
matter  of  fact,  this  promise  is  rendered  nugatory  in  many 
parts ;  inasmnch  as  taxation  is  raised,  not  on  account  of  the 
improvements  directly,  but  on  the  general  grounds  of  rise  of 
prices,  construction  of  new  roads,  extension  of  railways,  and 
other  means  of  communication;  consequently,  there  is  no 
certain  security  nnder  the  present  system  tliat  private 
improvements  will  not  be  taxed.  As  long  as  this  continues, 
it  will  certainly  act  as  a  bar  to  agricultural  improvement,  and 
will  prevent  the  outlay  of  private  capital  on  wells  and  minor 
works  of  irrigation.  I  think,  therefore,  that  the  system 
should  be  relaxed,  at  least  to  the  extent  of  secaring  to  the 
man  who  digs  a  masonry  well  that  he  shall  not  be  directly  or 
indirectly  liable  to  any  rise  of  taxation  on  account  of  the 
improvement  which  he  has  effected  by  the  expenditure  of  his 
private  capital  upon  it. 

There  is  little  doubt  that  had  such  a  provision  existed  in 
reality  as  well  as  in  name,  a  great  many  more  irrigation 
works  would  have  been  carried  out  by  private  effort.  A 
single  instance  will  make  this  clear.  In  a  Besolution  of  the 
Revenue  Department  of  the  North-West  Provinces  and  Oudh, 
No.  898A.  of  1889,  a  comparison  is  drawn  between  the  four 
districts    Gazipur,    Jaunpur,    Ballia     and    Benares     which    are 
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under  permanent  settlement  as  regards  the  Land  Tax,  and  the 
adjacent  and  similarly  situated  districts  which  are  temporarily 
settled,  and,  consequently,  are  liable  to  periodical  revision  of 
the  Land  Tax.  In  the  former,  55  per  cent,  of  the  cultivated 
area  has  been  brought  under  irrigation  by  wells,  tanks,  and 
streams,  and  in  Jaunpur  alone  55,224  wells  have  been  dug  by 
private  capital.  But  in  the  temporarily  settled  districts  only 
between  16  and  17  per  cent,  of  the  cultivated  area  has  been 
brought  under  irrigation  from  wells  and  other  sources, 
exclusive  of  canals.  If  the  land  under  canals  be  added,  there 
is,  even  then,  only  a  total  of  22  per  cent,  of  the  whole 
cultivated  area  of  the  temporarily  settled  districts  under 
irrigation,  as  against  55  per  cent,  in  the  permanently  settled 
districts,  there  being  no  canals  at  all  in  the  latter.  Private 
efforts,  therefore,  under  these  circumstances,  have  done  far 
more  than  all  the  aid  of  Government,  even  including  the 
making  of  canals.  The  points  here  brought  out  are  well 
worthy  of  consideration,  and  it  has  further  to  be  remembered 
that  anything  which  induces  the  people  to  invest  money  on 
the  land  gives  them  a  permanent  interest  in  the  continuance 
of  the  English  rule. 
AToidsneeof  Next,  all  hindrances   to   and   delay  in  giving  advances  must 

advYnJeB^'nd'fn  he  removed.  The  Tahsildars  and  others  must  know  that  it  is 
mBking  repairs,  jjo^  ^  matter  of  their  choice  whether  or  when  they  will  attend 
to  applications,  but  that  it  is  their  clear  duty  to  expedite  the 
advances.  A  fair  interval  must  be  allowed  for  an  improvement 
to  tell,  before  payment  of  instalments  is  called  for.  This  done, 
I  am  in  favour  of  strict  adherence  to  the  rules  as  to  payment 
on  the  date  when  due,  and  I  think  that  the  rate  of  interest  is 
well  within  the  cultivator's  means. 

Again,  repairs  should  be  more  promptly  attended  to  j  and  minor 
repairs,  as  also  the  management  of  the  smaller  tanks,  should 
be  left  to  the  village  community  themselves,  or  to  the  Collector's 
authority. 

In  certain  cases,  such  as  that  instanced,  where  a  man,  after 
taking  a  taccavi  advance  for  digging  a  well  in  rocky  ground, 
has  failed  to  reach  water,  the  rule  might  be  relaxed  in  his  favour, 
if  it  be  clear  that  he  has  spent  the  advance  in  the  endeavour. 

Transference  of      113.  An  improvement  might  be  effected  in  the  method    of  dis- 
disTrSt  to""""  posing  of  surplus  funds   accruing  from  grants  xa&Sie  iox  taccavi 

anollier.  purposes. 

When  the  taccavi   grant   for  any   district   has  not   been  fully 

applied  for,   so  that   a  surplus  is  over,  this  surplus  might  well  be 

transferred  to  another  district   where  the  applications   may  have 

exceeded  the  original  grant  made  for  the  purpose. 

Allocation  of  It  is  also  worth  the  consideration  of  Local  Governments  whether 

™ffiolrB!°whiSi"'*  a  certain  sum    of  money  should   not   be  given  annually  to  each 

to  advLiMsf    Collector  or   Assistant  Collector,    which   he  would   be   bound   to 

expend  in  advances  for  wells  or  similar  improvements.    This  would 

not  leave  it  so  much  a  matter  of  choice  as  it  is  at  present  with-  the 
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district  officer  whether  he  will  exert  himself  or  not   in   the  giving 
of  advances  for  agricultural  improvement. 

In  the  last  place,  I  am  strongly  of  opinion   that  some  share   in  a  share  in  the 
the  administration   of  taccavi  advances  should  be  put  in  the  hands  S? "ocot'iJ""™ 
of  the  Provincial  Agricultural  Departments.     It  would  clearly  be  J*™^\'«^5^^ 
unwise  to  take  any  step  which  would  bring  about  collision  between  of  the  ABricai- 
the  existing  Revenue  Authorities   and   the  Agricultural  Depart-  ment.  '^" " 
ments,    and,    therefore,    the   control   and  disbursement  of  taccavi 
advances  could  hardly  be  entrusted  to  the   Provincial    Directors   of 
Agriculture.     But,   at  the  same  time,  the  Director  of   Agriculture  The  autj  oi  the 
is  the  person  who  should  best  know  the  agricultural   needs  of  his  AgikirtUnre. 
Province,  and  he  should  be  enjoined  to  give  his  special  attention  to 
the  extended  working  of  the  taccavi  system.     Further,    he  should 
be  empowered  to  advise  the  Revenue  Authorities  generally,  and   to 
report  on  specific  cases,  either  of  special  need,  or  of  non-observance 
in  the  application  of  the  funds  which  have  been  granted. 

It  is  a  misfortune  attending  the  position  of  the  Director  of  Agri- 
culture that  he  has  no  immediate  executive  power,  but  he  should 
certainly,  I  think,  be  entrusted  with  the  share  in  the  administra- 
tion of  the  taccavi  advances  which  I  have  indicated. 


92  Conclusions. 

coNCLnsioNs.  CONCLUSIONS. 

114.  Inasmuch  as  differences  in  agricultural  systems  are  found  to 
be  largely  due  to  differences  in  the  facilities  for  water  supply 
which  are  possessed  by  various  districts,  Improvement  in  Agricul- 
ture will  be  effected  by  any  means  which  modify  these  existing 
differences.  Of  this  nature  are  the  extension  of  irrigation  to  dry 
and  precarious  tracts,  the  carrying  of  canals  to  districts  which 
have  no  other  system  of  irrigation  available,  and  the  digging  of 
wells  where  canals  cannot  be  brought.  Tbe  agency  by  which  such 
work  can  be  carried  out  is  twofold.  The  people  can  construct 
minor  works,  such  as  the  digging  of  shallow  tanks,  the  embank 
ment  of  land,  and  the  making  of  wells  of  moderate  depth.  But 
the  carrying  out  of  major  works,  such  as  the  construction  of  canals 
and  the  formation  of  large  reservoirs,  can  be  achieved  only  by 
Government.  The  efforts  of  the  people  should  be  assisted  by 
encouragement  given  to  them  by  the  State,  and,  in  particular,  by 
the  fuller  and  freer  application  of  the  system  of  taccavi  advances. 

The  Government  and  the  Irrigation  Department  have  done  a 
great  work  in  the  past  in  pushing  on  irrigation  schemes  which  have 
been  of  enormous  benefit  to  the  country;  all  that  is  wanted  is  to 
continue  the  work.  I  have  shown  that  there  is  still  great  scope 
for  extended  action  in  this  direction.  More  particularly  can  an 
immense  deal  be  done  by  making  known  and  by  popularising  the 
taccavi  system,  and  by  providing  for  the  more  prompt  repair  of 
tanks. 

The  special  work  of  Agricultural  Departments  in  this  connection 
is  to  make  an  "  agricultural  analysis,"  such  as  that  referred  to  in 
the  Government  of  India's  Resolution  of  December  1881,  whereby 
the  requirements  of  each  district  in  the  matter  of  irrigation  may  be 
ascertained,  as  also  the  best  means  by  which  the  improvement  may 
be  effected.  In  such  an  enquiry  the  assistance  of  an  expert  engineer 
is  required,  and  that  of  a  chemist  may  also  at  times  be  useful. 

RECOMMENDATIONS. 

115.  T  recommend: — 

The  extension  of  Canals  and  other  means  of  Irrigation  to  dis- 
tricts which  are  in  need  of  them. 

The  encouragement  of  minor  works  of  Irrigation  by  rendering 
the  system  of  taccavi  advances  more  popular. 

The  giving  to  Agricultural  Departments  of  a  share  in  the  ad- 
ministration of  taccavi  advances. 

The  prosecution  of  Agricultural  Enquiry  in  order  to  ascertain 
the  requirements  of  each  district  in  respect  of  irrigation. 
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Manure.  Mahubb. 

116.  This   subject,   like   the   foregoing,   is   one   of    the   -very- 
highest  importaDce  in    a    consideration    of    Indian    agriculture 
and    its    possible    improvement.     Water    and    manure    together 
represent,  in  brief,  the  raiyai's  chief  wants.     In  some  respects 
the  latter  is  the  more  important  requirement,  for,  whilst  atten- 
tion has  already   been  turned    to   the   supplying   of   water   for 
agricultuial   purposes,  but   little  has   been  done  towards  giving 
toe  raiyat  more  manure.     The  reason  is,  I  believe,  that  whereas 
no   one  has  doubted   the  value  of  water,  and  it  can,    moreover, 
in    many  cases  be  bronght  from  outside  and  redundant  sources, 
the  means  of  supplying  manure,  on  the  contrary,  do  not  appear 
ready  at  hand,  and  there  has  been,  and  still  is,  uncertainty  as  to 
the  use  and  value  of  ordinary  manures  such  as  cattle-dung,  bones, 
oil-seed  refuse,  nitre,   etc.     This  is   principally  due  to  a  wantof  i5Bj„„g„( 
scientific  knowledge,  and  of  its  applicfatiou  to  practical  agriculture.  ap.pHcation  of 
We  are  still  to-day  discussing  whether  cattle-manure  loses  any  of  ledge  to  practical 
its  value  by  burning  it  as  fuel;  whether  it  makes  any  difference  Jf^af'"" "" 
how  manure  is  preserved  and  stored  ;  whether  urine  has  any  value; 
whether  bones  ought  to  be  used   in   the  country,   or  might   be 

allowed  to  go  for  expoi-t.  While  this  is  the  case,  it  is  hardly  to  be 
wondered  at  that  Government  are  not  anxious  to  take  up  the 
question  of  manure  supply  in  the  same  way  as  they  have  that  of 
water.  This  want  of  definite  knowledge,  and  the  absence  of  anyone 
a'^quainted  with  Indian  agriculture,  who  is  at  the  same  time  able 
to  speak  authoritatively  on  points  of  agricultural  chemistry,  con- 
stitute a  great  failing  in  India,  which  calls  for  early  remedy. 

117.  In   Chapter  V,  when  dealing   with  the  question  of  the  importance  ot 
possible  exhaustion  of  the  soil    (paragraph   50),  I  quoted  several  manoret 
instances  in  which  reference  is  made  to  the  importance  of  manure, 

and  to  the  insufficiency  of  its  supply  for  keeping  up  the  soil's 
fertility.  Also,  in  Chapter  VI,  (paragraph  102),  the  difference 
between  manured  and  unmanured  land  was  shown  in  the  case  of 
Ajmere.     The  following  further  examples  may  be  given  :-— 

Mr.  Nicholson  writes  in  reference  to  Coimbatore  :  — 

"That  progress  ia  possible  oaanot  be  doabted.  In  seasons  of  serious 
"drougbt,  such  as  in  the  noith-east  monsoua  of  1881,  there  were  a  feir 
''acres  of  decent  crop  on  laod  absolutely  similar  and  CDotiguous  to  that 
''producing  almost  nil  crops,  and  ia  one  case  the  cholam  was  almost  equal 
■'to  that  of  garden  land.  This  was  simolv  due  to.  manure  and  the  careful 
"  cultivation  of  small  areas. ' 

Again,  speaking  of  Erode,  Mr.  Nicholson  says  : — 

"  No  greater  contrast,  save  between  garden  and  ordinary  dry  crops,  can 
"  be  seen  than  between  the  ordinary  upland  crops,  especially  in  a  year  of 
*'  poor  rainfall,  and  the  very  same  species  of  crop  on  a  piece  of  newly-reclaimed 
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"  or  well-manured  land.  In  1291,  a  year  of  drought,  there  was  a  n  opportunity 
"  of  making  the  contrast,  the  well-manared  dry  land  in  the  most  prominent 
"  case  belonging  to  a  Pariah,  and  having  an  excellent  cholam  crop,  while 
"sarroDndiog  fields  had  practically  »i7.  The  raiyats  are  perfectly  aware  of 
"  the  reason,  and  allege  want  of  capital  and  pasture." 

Proverbs  enrrent      There  are  numerous  proverbs  current  among  the  people  as  to  the 
people.   ^        necessity  and  value  of  manure,  bat   the   practice   it   often   not   as 
good  as  the  precept. 

Mr.  Benson  gives,  along  with  others,  these  from  Kurnool; — 

"  Turva  (a  kind  of  soil)  hungers  after  manuie  as  a  Brahman  after  ghi ;  " 
"a  field  without  manure  is  as  useless  as  a  cow  without  her  calf  "  (meaning 
that  she  will  not  give  milk  nnless  the  calf  is  before  her). 

Mr.  Nicholson  quotes  these  :^ 

"  Old  muck  and  lots  of  water  ; ''  "  turn  dry  laud  into  wet,  pen  your  cattle 
''  (in  the  field),  and  feed  straw  to  them  ; "  "  muck  is  better  even  than  the 
''  plough."  "  If  manure  is  useless  (good)  soil  is  useless ;  or  "  manure  is  better 
"  than  good  soil." 

enceo/wa°f;  l^S.  It  has  already  been  mentioned  in  the  last  chapter  (para- 
and  manure.  graph  102)  that  Water  and  manure  are  really  interdependent 
and  that  the  supply  of  the  one  must  be  considered  in  reference  to 
that  of  the  other.  In  parts  where  rainfall  is  suflScient,  manure 
alone  may  have  to  be  sought,  and  where  there  is  freshly-reclaimed 
or  virgin  soil,  or  land  enriched  by  silt,  the  supply  of  water  alone 
may  snfHce.  But  these  conditions  seldom  prevail.  In  the  coarse 
of  my  enquiries  I  found  that  in  every  part  where  rainfall  was  light, 
water  and  manure  were  mentioned  together,  and  it  may  be  said 
without  fear  of  contradiction,  that  one  is  necessary  to  the  other, 
and  that  without  the  presence  of  both,  the  full  benefit  of  neither 
will  be  obtained  ;  in  brief,  they  are  intei-dependent.  This  is  well 
set  forth  in  the  following  extract  from  the  Report  of  the 
Director  of  Land  Records  and  Agriculture,  Bombay  Presidencv 
1888-89 :—  ' 

"  It  cannot  be  doubted  that  (1)  character  and  distribution  of  rainfall,  (2) 
"  want  of  capital,  and  (3)  want  of  manure,  are  the  most  important  factors 
"  which  regulate  tre  demand  for  canal  irrigation  .         ,         .         .As 

"regards  mauure,  the  difficulty  is  great.  Irrigated  crops  trench  on  the 
"  temporary  fertility  of  the  soil,  which  must  be  restored  either  by  manure 
"  or  rest.  Irrigation,  therefore,  cannot  be  carried  beyond  the  limits  which 
"  the  supply  of  available  manure  fixes." 

A  practical  proof  of  the  truth  of  the  above  is  seen  in  the  sugar- 
cane cultivation^  around  Poena,  the  entire  industiy  being  the 
outcome  of  the  joint  supply  of  water  and  of  manure,  whereas 
neither,  by  itself,  wouW  have  been  suflacient.  It  was  not  uutil  the 
canal  was  brought  heie  that  the  sugar-cane  cultivation  sprang  up, 
and  then  the  growers  found  that  they  must  havo  manure  as  well. 
Meerut,  Amritsar,  Hoshiarpur,  Mahim,  Avenashi  (Coimbatore), 
and  numerous  other  towns,  furnish  instances  of  the  same  truth. 
Almost  every  village  site  in  the  North- West  Provinces  is  in  itself  a 
similar  example.  In  the  centre  are  the  habitations,  clustered  together, 
probably  for  purposes  of  defence  in  past  times.    Here  are  the  wells. 
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used  alike  for  drinking,  washing,  and  irrigation  purposes.  Here, 
too,  the  manure  from  cattle,  the  sweepings  of  the  houses,  etc.,  are 
nearest  at  hand,  and  are  available  for  the  fields  closest  by,  these 
being  also  the  ones  frequented  by  the  people  for  purposes  of  nature. 
As  a  consequence,  it  is  here  that  both  water  and  manure  are 
most  used,  and  that  the  richest  and  best  cultivation  is  carried  on, 
sugar-cane,  poppy,  castor-oil  bean,  potatoes,  and  vegetables  of  all 
kinds  being  grown.  This  is  the  inner  circle,  or  "  garden  "  culture. 
Next  comes  a  circle  lying  beyond  this,  but  neither  so  much  manure 
nor  yet  so  much  water  can  be  spared  for  it,  and  the  crops,  though 
still  good,  are  not  so  good,  nor,  as  a  rule,  of  such  a  remunerative 
character ;  pulses,  wheat,  barley,  and  oil-seeds  are  more  general. 
Kext  is  a  third  or  outer  circle,  which  is  only  partly  manured,  and 
only  occasionally  watered,  and  where  cultivation  is  still  less  high. 
Lastly,  there  may  be  a  fourth  or  outlying  part,  never  bearing  more 
than  one  crop  a  year,  a  summer  crop  one  year,  and  a  winter  crop 
the  next.  This  land  gets  no  manure  and  no  water  except  the 
rainfall,  and  may  be  termed  "  dry  "  land.  Thus,  one  is  able  to 
draw,  as  it  were,  successive  rings  or  belts  found  a  village,  each 
belt,  as  it  is  further  removed  from  the  centre,  indicating  less  in- 
tensive culture,  and  also  the  close  interdependence  of  water  and 
manure.  The  rent  may  accordingly  vary  as  I  found  it  do  in  a 
village  near  Bilhaur,  from  Rs,  80  in  the  central  zone,  to  Rs.  1 5 
in  the  second,  Rs.  10  in  the  third,  and  Rs.  7  in  the  outlying  por- 
tion. This  was  repeatedly  pointed  out  to  me  by  Sir  Edward  Buck 
during  our  tour  in  the  Cawnpore  district. 

It  may  be  said,  generally,  that  manure  goes  first  to  the 
"  garden "  land  (watered  by  well),  then  to  the  "  wet "  land 
(watered  by  "  flow  "),  and  what  is  over  goes  to  the  "  dry  "  land 
(watered  by  rain  only). 

It  is  not  that  the  soil  was  originally  different  in  quality,  though 
this  may  sometimes  have  been  the  case,  thereby  inducing  the 
people  to  pitch  their  habitations  where  it  was  best;  but  it  is 
mainly  the  manure,  the  water,  and  the  resulting  cultivation,  that 
have  brought  about  the  change.  It  would  be  of  little  use  to  extend 
the  supply  of  water  unless  there  were  the  manure  to  back  it  up. 
The  converse  is  equally  true;  at  Hissar  (Punjab)  there  is  plenty 
of  manure,  but  it  is  not  made  use  of  because  there  is  not  water 
enough.  Bengal,  on  the  other  hand,  furnishes  many  instances  of 
an  abundant  rainfall,  but  deficiency  of  manure.  As  a  contrast  to 
both  these,  Meerut  and  Hoshiarpur  are  examples  of  what  can  be 
done  by  a  suflBciency  of  each,  night-soil  being  largely  used  there 
in  conjunction  with  well  water.  Similarly,  Amritsar  and  Foona 
prove  what  can  be  done  with  canal  water  and  manure.  It  is  a 
common  saying  that,  if  you  give  a  raiyat  water  and  manure  he 
will  grow  a  crop  even  upon  stones ! 

119.  The  Indian  cultivator  shows   by  the   money   which  he  is  i°?if„«°\^;„. 
willing  to  pay  for  manure  when  able  to  afford  it,  that  he  is  by  no  J^^^o^j*^"* 
means    ignorant   of  its   value.     When    he    burns  the  cow-dung 
which  he  collects,  he  does  it,  as  a  rule,  rather  from  necessity  than 
from  want  of  knowledge  of  its  worth.     That,  when  he  has  manure, 
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he  often  does  not  preserve  it  well,   or  use  it  to  test   advantage,  is, 
however,  the  result  of  ignorance. 

At  Mfihim  (Bombay)  I  found  that  Rs.  96  an  acre  was  quite  an 
ordinary  amount  to  spend  in  manure  for  the  **  garden  "  crops. 
Even  larger  sums  than  this  are  expended  over  betel  vines,  as  much 
as  Rs.  280  to  Rs.  380  an  acre  being  given  out  in  manure,  while  for 
ginger,  sugar-cane,  and  plantains  the  cost  frequently  goes  up  to 
Rs.  160  an  acre.  A  cultivator  thus  graphically  described  to  me 
the  effect  of  manure  on  the  ginger  crop  he  was  cultivating;  he 
said  : — "  I  use  manure,  and  3  or  4  sons  come  to  each  plant."  At 
Poona,  as  much  as  Rs.  200  per  acre  is  spent  on  manure  for  sugar- 
cane ;  at  Amritsar,  Rs.  43  an  acre  for  the  potato  crop  ;  at  Hoshiar- 
pur,  Rs.  60  an  acre  for  sugar-cane. 

Nor  is  it  in  the  quantity  of  manure  alone  that  the  Native  often 
displays  great  foresight.  He  also  often  knows  when  to  put  it  on, 
and  for  which  crop  to  use  it.  He  knows  that  he  must  not  use  it 
on  "dry"  land  but  on  "wet"  laud,  where  it  will  decompose.  He 
knows,  too,  the  harm  of  using  fresh  dung,  and  that  it  will  attract 
the  white-ants,  and  that  they,  in  turn,  will  destroy  the  crop. 

120.  I  propose  now  to  review  the  different  ways  available  in 
India  for  manuring  the  land,  and  then  to  see  to  what  extent  each 
manure  is  made  use  of,  to  consider  what  relation  its  supply  bears 
to  the  wants  of  crops,  and  how  the  supply  may  be  improved  and 
extended. 

121.  The  most  general  manure,  alike  in  India  and  in  England, 
is  cattle-manure,  or,  as  made  in  England,  farmyard  mauure.  But, 
whilst  in  the  latter  country  it  has  to  be,  and  can  be,  supplemented^ 
and  even  in  part  replaced,  by  artificial  manures,  this  is  not  the 
case  in  India,  and  cattle-manure  is  the  universal  fertiliser  and  often 
the  only  one  available.  When,  therefore,  we  find  it  the  general 
practice,  even  in  villages,  to  burn  a  large  proportion  of  the  dung 
from  cattle  as  fuel,  and  when,  on  nearing  auy  town,  we  may  see 
troops  of  women  carrying  in  baskets  on  their  heads,  the  cow-dung 
cakes  or  bratfiet,  which  they  have  made  into  cakes  and  dried  in 
the  sun,  we  cannot  but  pause  to  ask  ourselves  whether  the  burning 
of  these  cakes  as  fuel  does  not  imply  a  great  agricultural  loss. 
Some  have  maintained  that  it  does  not,  for  they  say  that  the  ashes 
are  saved  and  used  on  the  fields,  and  assert  that  is  practically  the 
only  thing  of  value  in  the  dung ;  others  hold  that,  even  if  the 
nitrogen  be  lost  in  the  burning,  the  cattle  are  so  poor,  and  so 
poorly  fed,  that  there  is  but  little  nitrogen  to  lose,  for  the  dung 
is  of  very  low  quality,  v?hilst  even  what  is  lost,  is  recovered  in  the 
extra  amount  of  nitrogen  which  exists  in  the  rainfall  in 
India.  Such  statements  as  these  have  been  made,  even 
quite  recently,  by  men  who,  though  not  agricultural  chemists 
themselves,  have  not  hesitated  to  express  boldly  their  opinions 
on  points  which  tbey  were  not  able  to  investigate  for  them- 
selves, nor  were  qualified  to  pass  judgment  upon.  And  so 
it  has  come  about  that,  from  an  error  as  to  the  amount  of 
nitrogen  in  the  rainfall,  many  theories  have  been  built  up, 
and   but  little    real     investigation    has  been   done.      I  do   not 
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mean  to  say  tbat  I  have  been  able  to  investigate  the  question 
at  all  thoroughly,  but  1  have  done  so  suflBciently,  at  least,  to 
satisfy  myself  of  the  incorrectness  of  many  of  the  theories 
propounded,  and  to  show  that  cattle-manure  in  India  is  not 
the  poor  miserable  stuff  it  has  'been  represented  to  be,  but 
that  it  must,  and  does,  lose  a  very  great  deal  if  it  is  burnt  for 
fuel,  this  loss  not  being  recovered  in  the  rainfall.  Even  were 
the  latter  to  be  the  case,  we  should  have  a  further  difficulty ; 
the  districts  of  slight  rainfall,  where  most  dung  is  burnt  (be- 
cause wood  is  most  scarce  there),  would  get  least  nitrogen 
back,  for  the  greater  part  would  be  transferred  to  the  more 
rainy  and  more  wooded  tracts. 

To  satisfy  myself  on  these  points,  I  obtained,  through  the  *^Tj^^° '°^«""- 
kindness  of  Mr.  R.  H.  Elliot,  of  iiartchinhuUa,  Mysore  (whom 
I  was  visiting  at  the  time),  a  number  of  samples,  not  only  of 
the  solid  droppings  of  cattle,  but  of  the  urine  and  the 
drainings  from  manure  heaps  j  also  samples  of  the  ashes  of 
the  same  dung  after  burning  cakes  made  from  it;  samples  of 
leaves  used  for  litter,  of  castor-oil  refuse  {castor  poonae), 
earth-nut  cake,  etc.  1  must  not  burden  this  part  of  my  Report 
with  all  the  analyses,  but,'  referring  to  the  Appendix  for  these,* 
I  will  now  only  give  sufficient  data  to  enable  a  comparison  to  be 
instituted  between  English  and  Indian  cattle-manure,  and  to 
establish  such  other  points  as  I  may  wish  to  demonstrate. 
The  samples  takeii  were  sent  to  London,  and  analysed  in  my 
laboratory  there.  The  cattle-dung  was  composed  of  the  solid 
droppings  of  lean  working  bullocks,  taken  when  fresh  and 
put  in  a  tin  box,  thus  reaching  me  simply  in  the  air-dried 
condition.  Analysis  A  is  my  own;  analysis  B  is  one  by  Mr.  John 
Hughes,  of  London,  of  the  sun-dried  cakes;  C  is  a 
standard  analysis  of  English  farmyard  manure ;  D  is  an  analysis 
by  myself  of  the  ashes  left  after  burning  cakes  made  from 
dung  similar  in  composition  to  that  given  in  column  A  ;  E  is 
an  analysis  calculated  from  the  results  quoted  in  columns  A 
and  D. 


*  For  Ml  analyses  see  Appendices  D,  E,  F,  G,  H,  J,  K. 
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A. 

B. 

c. 

Dung  of  Lean 

Cattle-(Indian). 

[Air,dTi«d.3 

Bnu'^rled 

Cakes  ei. 

Cattle-manare 

(ladiaiO. 

MoiBtnre     .        , 

*  Organic  matter 

t  Miner,4  matter  (ash)           .... 

*  contf^ng  nitro£;en   ..... 

eqaal  to  ammonia    ..... 
•t  eo|toiDW(r-i 

Uxide  of  lion  and  alamisa       '.       '.       . 

Wwie    _  , , 

Magnesia 

FQtash    .        ...... 

Soda  ■    .      J      ;      .      .      .      . 

eifi^  to  tribasio  phosphate  of  lime 

Farmyard 

Manure 

(English). 

19-69 
69-26 
21  ■IB 

66-32 
?7-46 

68*17 

29-24 

6-69 

Wwoa 

100-gO 

100-00 

1-3* 

l-ea 

14-^ 

rm 

1-04 
■44 

1-16 
•84 

I'OS 

1-48, 
1^80 

wea 

1-98 

~8? 
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•8* 
1-18 

•66 
•79 

1-76 
-48 

1»3S 
•16 
•67 
•08 
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•                 • 
•                • 

D. 

E. 

Ashes  of 
Cattle -manure 

(lodianX 
after  burning. 

100  parts  of  th^ 

Cattie-mannre 

(Colunin  A)  woqfd. 

approximately, ' 

contain,  after 

bnrning,  ^  pj^ 

of  Ash,  tbos :— 

Moisturd         .       •        .... 

•  Organic  matter       ..... 
Oxide  of  iron  and  alumina      «        ,       . 

t  Phosphoric  acid      ^       .        .        .        . 

Lime      ....... 

}  Alkalies  and  magnesia 

Siliceons  matter     ..... 

*  containing  nitrogen       .... 

eanal  to  ammonia        .... 
t  equal  to  tribasic  phosphate  of  lime 
t  containing  potash           .... 

2-04              , 
2-40 
»^29 
1-S7 
1-76 
2-9/ 
80-20 

}              ^89 

rB6 

•28 

•35 

•69 

16-04 

loo-oo 

20-00 

17 

•20 
2-99 
2^05 

•034 
-040 
•99 
•68 

Refebences. 

Analygu  B. — Journal  of  the  Society  of  Arts,    Vol.  xxxviii. 
No.  1,948,  March 21st,  1890,  page  441. 

Analt/sis  G. — Johnston  and  Cameron's  Elements  of  Agricnltural 
Ch^istrj  and  Geology,  pages  316,  317,  and  318. 
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I  have  placed  the  analysis  B,  made  by  Mr.  Hughes,  stde  by 
Bide  with  my  own  (A),  and  it  will  be  noticed  that  while  the  sun- 
dried  cakes  have,  of  course,  less  moisture  than  the  fresh  dun^, 
yet,  taking  this  into  account,  the  general  composition  of  the 
two  materials  is  very  similw,  thus  showing  that  my  analysis  A 
is  not  that  of  an  exceptional  sample,  but  of  a  fair  average  one. 
This  makes  my  deductions  from  coluQin  E  all  the  stronger. 

Gomparins;    analyses    A   and   C,   the   Indian   dune   has,    it  1°^'""  e&we- 

.•11     1  '^      »  1  •   .  1      .  °  .1      manure  la  uo  t 

Will  be  seen,  tar  less  moisture,  but,  as  a.  consequence,  the  poor. 
organic  matter  in  100  parts  is  very  much  higher.  The  large 
amount  of  sandy  matter  in  Indian  dang  is  noticeable,  but  in 
other  mineral  constituents,  notably  phospborio  acid,  it  is  quite 
as  good  as  Eno'lish  manure,  while  it  has  double  the  amount  of 
nitrogen.  This  is,  of  course,  taking  the  two  mannres  just  as 
they  are  used,  and  comparing  them  weight  for  weight ;  but 
to  meet  objection,  even  if  we  suppose  the  Indian  dung  to 
contain,  not  19*59  per  cent.,  of  water  only,  but  &6'17  per  cent, 
like  the  English  farmyard  mannre^  the  amooni  of  nitrogen  in 
it  would  be  '563  per  cent.  This  is  only  a  little  below  the 
*&&  per  cent,  of  the  English  sample,  and  that,  by  the  way, 
one  of  well-made  dung.  Therefore,  wheiheE  we  consider 
them  on  the  same  basis  6£  moisture,  or  whether  we  take  them 
as  we  really  have  to  do  with  them,  viz.t  weight  for  weight,  the 
small  value  and  inferior  quality  of  Indian  cattle-manure  is 
by  no  means  established.  In  this  conneetioQ  it  must  be 
remembered  t6at  the  Indian  dung  is  made  withmtt  litter,  and 
is  merely  the  solid  droppings  of  the  eattle^  with  more  or  less 
earth,  whereas  English  farmyard  manure  consists  of  a.  quantity 
of  litter,  as  well  as  of  the  solid  and  liqnid  eseremeats  of  the 
cattle. 

Now  let  us  consider  what  takes  place  when  the  dung-  is  a,5t8  flSm "" 
burnt.  Analysis'  D  shows  the  composition  of  the  ashes  in  IGO  buraiog  it. 
parts,  but,  id  order  to  institute  a  comparison,  I  have  added 
coliimn  B.  This  is  calculated  from  analysis  I>,  cm  the 
assumption  (founded  on  analysis  A)  that  100  parts,  of  the 
original  dung  will  leave,  after  baraing,  aO  parts  (one-fifth)  of 
ash.  In  analysis  A  the  aetual  amount  a£  ash  was  81*15  pei 
cent,  r  in  anotbev  analysisi  which  I  made,  it;  was  aO-2,5  per  cent,; 
20  per  cent.,  or  one-fifth,  is  taken  for  the,  sake  of  eonvemencok 
It  will  be  seen  that  100  parts  of  the  original  dung  (analysis  A), 
containing  over  59  parts  of  organic  matter  and  1"34  parts  of 
nitrogen,  lose,  on  burning,  practically  all  the  organic  mafctee 
and  nitrogen.  The  nitrogen,  ia  redact  from  1*34  to  •034  per 
cent.j  in  other  wotds,  for  every  ton  of  cattle-manure  that  is 
burnt,  29i  lbs.  out  of  a  total  of  Sft  lbs»  of  nitrogen  (97-5  per  w-s  per  cent,  oi 

.'*,,,,         1      .  the  nitrogan  IB 

cent»)  are  altogether  lost,  ,       » !»'*• 

In  Clapter  V  (paragraph  59)  the  idea  was  fully  combated 
that  this  lo^  was,  made,  good  by  its  return  in^  the  extra  amouut 
©f  nitrogen  euppoaed,  to  be  contained  in  the  rainfall,  t,    • 

Mr.  Httgh3s,  in  the  paper  from  which  the  analysis  B  is 
taken,  remarks  that,  whUe  the  nitrogenous  organic  matters 
are  lost  in  the  process  of  burning,  "the  mineral  matters, 
"  which  include  the   lime,   potash,   and  phosphoric    acid,   remain 

7  a 


100 


¥anvrfi. 


The  owatiio 
matter  is  lost ; 
its  influence, 
physical  aud 
ehemical. 


CuWvafors  do 
not  bum  dung 
for  fuel  unless 
obliged  to  do  bo 
through  scar- 
city 01  firewood, 


"  in  the  ashes,  and  if  these  were  returned  to  the  land  ike  only 
"  loss  (the  italics  are  my  own)  would  be  the  33  lbs.  of  nitrogen 
"  (the  quantity  in  one  ton  of  manure),  equal  to  155  lbs.  of 
"  sulphate  of  ammonia  for  every  ton  of  cattle-manure  so 
"employed."  But  I  would]  point  out  that,  even  were  this  the 
only  loss,  it  would  imply  a  very  considerable  one  indeed.  The 
155  lbs.  of  fculphate  of  ammonia,  putting  the  cost  of  the  latter 
at  12^.  per  ton,  would  mean,  even  in  England,  no  less  an 
outlay  tbad  16s.  7d.  to  replace  the  nitrogen  thus  lost  by 
burning  a  ton  of  cattle-manure.  Hence  the  loss  is  not  a 
slight  one  at  all,  but  a  very  heavy  one,  and,  if  it  costs  so  much 
to  replace  it  in  England,  it  cannot  be  a  matter  of  indifference 
that  so  much  nitrogen  is  lost  to  tlie  soil  of  India  by  a  wasteful 
practice.  But  this  is  not  all,  for  there  is  another  point  that 
must  not  be  overlooked,  viz.,  that  the  entire  value  of  the  organie 
(or  vegetable)  matter  is  lost  in  the  burning,  and  this  is  a 
matter  of  no  small  moment  when,  as  I  have  shown,  soils  in 
India  are  generally  notoriously  poor  in  vegetiible  matter. 
Nor  even  this  alone,  for  dung  has  an  important  physical 
as  well  as  ehemical  effect  on  the  soil,  and  it  acts  as  a  retainer 
of  moisture.  Indirectly  it  may  be  said,  therefore,  that  the 
heat  of  India  is  increased  by  the  burning  of  cattle-manure, 
the  soil  losing  the  advantage  of  the  moisture-holding 
material.  In  some  cases  the  physical  or  mechanical  effect 
of  dung  is  quite  as  great  as  its  directly  manurial  one.  This 
is  not  possessed  by  the  ashes,  and  would  be  entirely  lost  in 
the  burning.  It  is  not  necessary  for  me  to  pursue  this  further 
tlian  to  sny  again  that  the  statements  made  as  to  the  small 
value  of  Indian  cattle-manure,  and  the  small  loss  that  takes 
place  when  it  is  burnt,  are  incorrect.  My  analyses  are,  of 
course,  those  of  single  samples  only,  but  they  were  taken 
quite  in  the  ordinary  course,  and  are  confirmed  by  Mr,  Hughes' 
results.  I  am,  however,  well  aware  that  much  more  extended 
work  and  enquiry  than  I  have  had  leisure  to  make  are  needed 
before  facts  are  established  for  India  in  the  same  way  as  they 
have  been  in  England.  Nevertheless,  I  shall  have  shown  by 
these  examples  how  very  great  is  the  need  of  careful  scientific 
enquiry  in  connection  with  agriculture,  in  place  of  the  con- 
jectures and  theories  of  the  past. 

122.  I  have  spoken  of  the  practice  of  burning  dung  as  being 
a  general  one,  and  so  it  unfortunately  is ;  but  it  is  very  far 
from  being  a  universal  practice  among  cultivators,  pure  and 
simple,  I  would  go  further  and  say  that  the  best  cultivators 
do  not  burn  dung  except  out  of  sheer  necessity,  and  because 
they  have  nothing  else  for  fuel,  and  that,  even  amongst 
second-rate  cultivators,  a  great  majority  will  not  barn  dung 
if  they  can  help  it.  Perhaps  in  all  my  enquiries  there  was 
none  into  which  I  looked  more  closely  than  this,  as  I  had  heard 
and  read  such  diverse  opinions  about  it ;  consequently,  wherever 
I  went,  I  did  my  best  to  inform  myself  upon  it.  As  the 
result,  I  have  no  hesitation  whatever  in  saying  that  amongst 
cultivators    the    reason    why    they    burn  dung    is    that    they 
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have  no  wood;  and  that  if  wood  could  be  made  cheap  and 
accessible  to  them^  there  would  be  an  enoimous  increase  in  the 
amount  of  manure  available  for  the  soil,  I  can  instance  place 
after  place  which  I  have  visited  and  where  np  cultivator  burns 
a  scrap  of  manure  for  fuel,  or  where  the  least  possible  quantity- 
is  so  used — generally  only  a  little  to  boil  railk,  Cuimbatore, 
Salem,  Madura,  Gujarat  (Bombay),  Nadiad,  Hospet,  Hoshiarpur, 
and  Maltan  are  cases  in  point.  It  is  where,  as  in  the  North- 
West  Provinces,  wood  is  dreadfully  scarce,  that  the  practice  of 
buroinop  dung  has  grown  into  a  habit,  and  I  have  been  told  by 
pfople  well  acquainted  with  the  North.  West  Provinces  only, 
that  the  people  will  never  give  up  the  practice,  and  must  use 
dung  for  tlieir  cooking.  But  what  I  have  seen  in  other  parts, 
where  not  a  morsel  of  dung  is  used  even  for  cooking',  or  for 
boiling  milk, ,  convinces  me  that,  if  firewood  were  provided, 
the  cultivators  would  soon  come  to  know  the  benefit  of  saving 
their  manure  for  the  fields.  Those  resident  in  villages,  but 
not  themselves  the  actual  cultivating  classes,  will  doubtless 
continue  to  burn  dung,  and  near  a  town  ibere  will  always  be 
the  inducement  of  realising  something  by  the  sale  of  cow-dung 
cakes.  The  seller  does  not  appreciate  that  the  cakes  have 
cost  him  anything  to  produce;  that  they  are  really  his  crop 
taken  off  his  land,  and  he  returns  from  the  town  happy  with 
the  two  annas  or  so  of  ready  money  which  he  receives  in  return 
for  a  donkey-load  or  head-load  of  cow-dung  cakes.  If  he  buys 
firewood,  on  the  contrary,  he  has  to  pay  money  away  instead  of 
receiving  it.  When,  however,  one  gets  away  from  the  towns,  it 
will  be  found  that  manure  is  rarely  a  purchaseable  article.  The 
reason  why  dung  is  used  as  fuel  for  cooking,  and  especially  for 
boiling  milk,  is,  I  believe,  that  it  gives  a  slow  fire  which  does  not , 
need  any  attention,  whereas  a  wood  fire  does.  There  are  also 
ide.is  that  cow-dung  imparts  to  the  food  a  particular  fiavour 
which  the  people  like  ;  but,  as  I  have  said,  there  are  many  places 
which  I  have  been  to  where  cow-dung  is  not  even  used  for  this 
purpose.  Cow-dung  fuel  is  a  handy  form  in  which  a  Native  can 
carry  fire  about  with  him  all  day  long,  for  it  keeps  smouldering 
away  gently ;  wherever  matches  are  unknown,  this  fact  accordingly 
acquires  considerable  significance. 

123.  I  give  some  instances,  from   my   own  observations    and  instanoes  in 
from  the  reports  of   others,  which   bear  out  the  opinion   I   have  ^pp"'*- 


At  Hoshiarpur  there  is  plenty  of  firewood,  and   compaiatiTely  little  dung ''"°^''^' 
is  burnt ;  the  cultivation  here  is   by  wells.     Visiting   fiashida,  near  Multan, 
where  ttie  Sidhnai  Canal  comes,   I  found  that  the   cultivators  do  not  burn 
dung,  with  the  exception  of  a  little  for  boiling  milk. 

In  the  North-West  Provinces,  as  stated,  the  scarcity  of  wood  is,  perhaps,  North- West 
greater  than  anywhere  else,  and  so  the  burning  of  cow-dung  cakes  has  Frovmccs. 
become,  from  necessity,  almost  a  habit,  even  among  cultivators.  But  what 
is  more  freqiiently  the  case  is,  that  for  four  months,  November  _  to 
February,  the  raiyat  makes  cakes  for  burning,  and  during  the  other  eight 
months  the  dung  is  used  as  manure.  Sometimes  I  have  found  that  the 
cakes  are  made  during  eight  months,  and  that  the  manure  is  used  for  the 
fields  the  remaining  four  ;  in  each  case  the  rains  determine  the  date,  for 
daring  the  rainy  season  cakes  for  fuel  cannot  be  made. 
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Thus,  a  cultivator  near  Cawnpore,  belonging  to  the  ohamar  ot  leathei'- 
dresser  caste,  told  me  that  he  made  oakea  for  three  months,  and  collected 
dung  for  his  Belds  the  other  nine  months  dating  from  April  1st  in  each 
year.  An  Ahir  (goatherd)  near  Bura  made  cakea  for  fonr  months 
( No-yember  to  February  ),  but  collected-  manure  the  rest  of  the  time, 
except  a  little  which  he  burnt  for  boiling  milk,  and  for  his  pipe  (hoohah)  5 
aBrahmsn  here  told  as  that  he  burnt  as  little  dung  as  he  possibly  could. 
A  Xdchhi  at  Cawnpore,  who  had  dag  a  -well  for  himself,  and  grew  vege- 
tables largely,  made  cakes  for  eight  months  in  the  year,  and  burnt  them, 
but  only  becanse  he  bad  to  pay  so  much  money  for  firewood.  He  was 
in  the  habit  of  buying  the  stalks  of  indigo  and  arhar  (apnise)  to  eke 
ont  his  fuel,  and,  in  addition,  he  purchased  the  town'Sweepings  to  put  on 
his  fields. 

Mr.  Moens,  in  his  Settlement  Eeport  of  Bareilly,  says,  "  three-quarters 
"  of  the  available  cow-dung  of  every  village  has  to  be  consQmed  as  fuel,  for 
"  want  of  wood." 

At  Rasurpur,  near  Aima,  I  found  that  manure  is    sold  to  other  villages, 
but  the  reason  of  this  is,  that  the  village  is  a  cattle  and  not  a  tillage  one 
at  all. 
Bengal.  Travelling   in  Eastern    Bengal,   in   the    neighbourhpod    of   Serajgnnge, 

I  noticed  that  the  general  practice  among  the  ciStivators  was,  to  have  two 
heaps  ot  dung,  one  for  fuel  and  one  for  manure. 

Mr.  Sen  writes  of  Burdwan  : — "  In  Beerbhoom  no  good  cultivator  would 
"think  of  using  his  cow-dung  as  fuel.  Everything  of  mannrial  value  is 
"  put  in  the  dung-heap,"  Here  there  is  plenty  of  jungle- 
Reports  from  Lohardaga,  Falamau,  Fichasa,  and  other  parts  of  Bengal 
say  that  dung  is  "  not  a  marketable  article,"  or  is  "  seldom  bought  or 
"  sold." 

I  cannot  give  any  instance  from  the  Central  Provinces  in  which  dung 
was  not  regularly  burnt  as  fuel.  But,  as  it  is  well  known,  here,  if  any- 
where, the  soil  requires  no  manuring,  and  one  would  accordingly  expect 
less  care  in  the  preservation  of  dung. 

At  Biawar,  near  Ajmere,  some  dung  is  bnrnt,  and  some  is  kept  for 
manure.  The  supply  of  vrater  is,  unfortunately,  short,  and  this  prevents 
as  much  manure  being  used  on  the  land   as   might  otherwise   be  tbe  case. 

At  Ahmedabad,   firewood  is  scarce ;  it  costs   Re.  1  for  fonr  mannds  of 
Bombay,  40  lbs.   each,   and   the   testimony   of    the    cultivators   is,   that  they   gather 

all  the  stalkti,  etc.,  off  their  fields,  and  would  not  burn  any  dung  if  they 
could  possibly  help  it.  Poena  is  another  place  where  firewood  is  expensive- 
It  has  to  be  carted  between  80  and  40  miles,  and  then  costs  Rs.  6  a 
cartload,  whereas  a  cartload  of  cow-dung  cakes  costs  Rs.  3,  and  a 
cartload  of  loose  cow-dung  Re.  1  only.  It  is  not  to  be  wondered  at, 
then,  that  the  cakes  are  bnrnt  as  fuel  instead  of  the  wood.  The  general 
opinion  expressed  was,  that  if  the  price  of  wood  were  halved  the  cultivators 
would  not  burn  cow-dung,  for  they  fully  appreciate  its  value. 

The  country  around  Nadiad  is  well  wooded,  and  no  Charotar  Kundi  (the 
best  cultivating  caste)  burns  dung,  not  even  for  cooking  purposes. 
Manure  is  sold  out  of  the  town  to  the  cultivators,  they  paying  Re.  I  for 
20  maunds  (of  40  lbs,  each). 

Mr.   Beyts  says    of  Gujarat    (Bombay): — ^"Here   manures    are  largely 
"  used.    Cow-dnng  is  not  burnt.  " 
jj^j^^j  It  was,  perhaps,  in    Madras  that  I  found  the    strongest    ground  for 

concluding  that  cultivators,  if  they  had  firewood  in  sufficiency,  would 
abandon  the  burning  of  dung  as  fuel. 

At  Avenashi  (Coimbatore)  the  cultivators  do  not  burn  dung  at  all,  but, 
on  the  contrary,  they  buy  it  from  the  people  who  keep  cattle,  but  have  no 
fields  themselves.  This  is  not  because  of  any  plentifnlness  of  firewood, 
but  beoauoe  by  growing  hedges  and  clipping  them,  and  by  gathering  all 
stalks,  etc.,  the  people  manage  to  eke  out  their  stock  of  fuel  without 
having  to  burn  the  dung.  No  cultivator  at  Salem  burns  dung,  although 
those  who  live  in  the  to  urn  and  keep  buffaloes  will  make  up  cakes  for 
burning.     The  same  is  the  case  at   Shiyali. 

At  Hospet  there  is  plenty  of  wood,  and  consequently  dung  is  not  bnrnt, 
except  just   a  little  for  boiling    milk.      Firewood  at    Hunsar    (Mysore)   has 


Central  Prov- 
inces, 


Ajmere. 


Connection  of  Manure  with  Wuoi  Supply.  103 

to  be  carted  17  miles,  and  coats  Bs.  3  a  ton  besides ;  this  is  the  sole  cause 
of  dung  being  burnt  tV'ere. 

Mr.  Benson  says  that  in  some  parts  of  the  Chddapah  district  of  Madras 
dung  is  never  buint> 

Mr.  Nicholson,  in  his  "Manual  of  Coimbatore,"  goes  into  this  matter  at 
considerable  length,  and  shows  that  cattle-dung  is  never  used  as  fuel  except 
in  towns,  and  that  -Mr.  Robertson  (Superintendent  of  Government  Farms, 
Madras)  was  wrongly  informed  when,  in  one  of  his  Reports,  he  said  it  was. 
Mr.  Nicholson's  remarks  are  worth  quoting  :■<" 

"  Cattle-dang  is  never  used  except  in  towns.  Very  occasionally  a  few 
"  hratiies  may  ba  seen  in  a  bandi/'pettak  (a  standing  or  halting  place  for 
"  oarts),  but  not  a  hundredth  of  the  oattle-dnng  is  so  used,  partly  because 
"the  value  is  perfectly  known,  partly  because  fuel  for  the  few  wants  of 
"  the  raiyat  is  supplied  by  hedge  and  tree  loppings,  cotton  and  kamhu  stalks 
"  and  so  forth." 

"Village  sweepings  and  eattle-droppings  are  oarefnlly  stored;  pots  and 
"  tiles  are  burnt  with  sweepings,  stalks,  and  small  wood,  bat  ncA  with 
"hratties." 

It  should  be  added  that  c6W-dnn^  is  need  for  plastering  the 
flooi-s  and  walls  of  houses ;  also,  that  a  very  large  quantity  is 
employed,  especially  on  the  oatskirts  of  large  towns,  for 
brick-barning. 

124.  The  instances  here  given  show   clearly  how  close  fa  the  The  ciosa 
connection   between  the  supply   of  firewood  and  the  return   of  between  the 
manure   to  the  land.     As  the   result  of   my   enquiries,  I  feel  I  manTre^S^pilea^. 
may  safely  assert   that  where   the  practice  of  burning  dung  as 

fuel  prevails  among  the  genuine  cultivators,  it  arises^  in  eight 
cases  out  of  ten,  from  the  searcilgr  of  firewood,  The  other 
causes  are,  a  deficiency  of  warier ;  the  land  (as  in  the  Central 
Provinces  and  silt-renewed  tracts  of  the  Punjab)  not  requiring 
manure;  and,  lastly,  bad  cultivation,  which  generally  means 
cultivation  by  castes  agrieuUurally  inferior. 

The  fuller  treatment  of  tbe  way  in  which  to  remedy  the  loss 
of  manure  caused  to  the  land  will  be  taken  in  the  next 
chapter,  but  I  may,  before  passing^  on,  say  that  the  only 
remedy  I  can  see  is  the  establishment  of  the  "  Fuel  and  Fodder 
Reserves"  spoken  of  in  Chapter  IV,  paragraph  37.  Anyhow, 
there  can  be  but  one  opinion  as  to  the  desirability  of  lessening 
the  amount  of  dung  burnt.     Sir  Edward  Back  wrote  in  1881 : — 

"  It  is  manifest  that  in  the  interest  of  agriculture  every 
"  attempt  should  be  made  to  minimise  the  expenditure  Off 
"  manure  as  fuel." 

125,  Ashes  of  dung  have  a  distinct,  value  on  account  of  their  Ashes  of 
mineral  constituents,  and     they  may     occasionally     be   used  to  f^j"„fif^j'J|'°'' 
greater  advantage  than  the  dung  itself.     When,   for  example,  a 

forcing  efEeet  is  not  desirable,  the  ashes  are  preferred  ;  again,  in 
very  wet  parts,  such  as  Mahim,  the  cultivators  have  diffieullty  in 
preserving  manure,  and  the  mast  general  use  they  put  it  to  is  to 
burn  it  for  rii*  (the  system  of  making  seed-beds  for  rice,  etc.). 
The  unburnt  manure  would  possibly,  in  such  a  wet  climate, 
retain  too  much  moisture  and  keep  the  soil  too  sodden,  whereas 
the  ashes  have  a  reverse  efEeet,  and  enable  the  water  to 
drain  away  better,  thus  keeping  the  soil  porous  and  less  saturated. 

*5eelootnote,  page  27. 
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Again,  it  is  a  question  still  to  be  determined  satisfactorily,  whether 
in  soils  like  black  cotton-soil  there  may  not  be  sufficient  orgfanic 
matter  to  render  the  ashes  of  dung  as  efEeotive  as  the  dung 
itself. 

I  mention  these  points  in  sug^geeting  a  field  of  enquiry  in 
which  agricultural  chemistry  can  do  much  good  by  explaining 
what  does  actoally  take  place. 

But   that  the  cultivator,  when  he  does  prefer  ashes  to  dung,  or 
else  the  whole  dung  to  the  mere  ashes,  does  so  simply  from   fancy 
or    from    ignorance,  I    am    by    no    means   ready   to   allow,   but 
assert  that   quite   the   contrary   ik   the   case,     A  cultivator   from 
Tinnevelly,   whom   I  interviewed,   described   to  me   his  practice 
thus  : — "  I    would  use   ashes  for    my    nursery     beds,  and     raw 
"dung  to   get   'produce.'"     He  added   that  for  heavy  land  he 
would  use  the  raw  dung,  and  the  ashes  for  his  lighter   land.     This 
use   of  dung    for   opening   heavy   land   quite  agrees  with  English 
experience.     At  Madura  the  cultivators  said  to  me,   "  the  Native 
"  knows  the  unburnt  dung  is  better  j   there  is   more  '  force '  in 
"  it."     I  often  think  of  the  answers   given  to  me  by  two  culti- 
vators,  one   at  Salem,  the  other  at   Avenashi,.  when,  after  they 
had  complained  to   me  of  the  difficulty   of   getting   firewood,  I 
said  to  them,  for   the  purpose  of  testing  them, "But  why  don't 
"you  make   the   dung   into   cakes   and  iDurn   them?     Then   you 
"have   the  ashes  left;   what  more   do  you   want?"    The   one 
replied,   "What  is   that?     It's  only  a  little ;  that's  not  enough." 
The  other  said,  "If  I  burn  the   dung  what  sliall   I  have  for 
"manure?     How    can   I     live  if   I   burn  my  cattle-dung?     I 
"  want  it  all  for  my  garden." 

I  pass  on  now  to  consider  other  modes  of  manuring  the  land. 

126.  Folding  of  sheep  and  cattle  on  land,  for  the  purpose  of 
manuring  it,  is  another  practice  understood  in  some  parts, 
liut  neglected  in  others.  It  has  one  great  advantage,  in  that 
the  urine  is  not  lost,  as  it  generally  is.  Folding  is  practised 
largely  in  Coimbatore  and  other  parts  of  Madras ;  in  the 
North- West  Provinces;  in  Palamau  and  Rungpore,  in  Bengal 
(chiefly  for  sugar-cane  and  tobacco  crops)  ;  at  Rawal  Pindi 
(Punjab),  and  elsewhere.  Sheep  and  goats  are  generally  used, 
but  cattle  are  not  unfrequently  tied  outside  the  pens  also,  and 
fodder  [princioally  cholam  (a  millet)]  is  given  to  them.  The 
animals  are  allowed  to  graze  by  day  over  the  dry  fields,  along 
roadsides  and  wastes,  picking  up  whatever  they  can,  and  at 
night  they  are  brought  into  the  pens.  The  pens  are  moved 
about  every  second  day.  The  cultivators  pay  for  the  privilege 
of  having  the  sheep  go  over  their  fields,  thereby  manuring 
the  land.  In  Tinnevelly,  sheep  are  bred  largely,  and  chiefly 
with  the  object  of  using  them  for  manuring  the  land. 

127.  Perhaps  next  to,  but  insignificant  as  compared  with, 
cattle-manure,  is  the  use,  as  a  manurial  agent,  of  the  refuse 
obtained  from  various  oil-seeds  after  the  oil  has  been  expressed 
from  them.  The  principal  oil-seeds  thus  used  are  the  following  :— 
Castor-oil  seed  {Ricinus  communis)  ;  Gingelly,  Til,  or  Sesame 
{Sesamum  indicum) ;  Earth-nut  or  ground-nut   {dracAis  b^pogea); 
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Kardai  or  Safflower  {Catthamus  tinetorius);  Rape  seed  ;  Mustard 
seed;  Niger  seed  [Ou'sotia  ab^ssinica);  Linseed j  Cotton  seed. 
The  seeds  of  the  fruits  of  several  trees,  such  as  Pongamia 
glabra,  Bassia  latifolia  [the  Mahii a  tree),  and  Melia  Azadirachta 
(the  Neem  tree),  are  also  pressed,  and  the  refuse  is  employed 
as  manure,  chiefly  in  the  coffee  districts.  Most  of  these  seeds, 
after  expression  of  the  oil,  are  also  used  primarily  for  feeding 
cattle,  and  secondarily  for  manure. 

Castor-oil  is  a  plant  grown  very  largely  in  Gujarat  (Bombay),  Castoreaie, 
and  it  is  a  common  sight  to  see  it  fringing  the  fields  in  the 
North-West  Provinces,  also  in  Bombay  and  Madras.  lu  Mdbim, 
where,  in  consequence  of  heavy  and  continuous  rain,  it  is  hard 
to  preserve  cow-dung,  castor  refuse,  obtained  from  Gujarat,  is 
used  to  a  surprising  extent  for  the  more  expensive  crops.  Thus, 
for  betel  vines,  from  9  to  12  tons  of  castor  cake  per  acre, 
costing  Rs.  280  to  Rs.  380,  will  be  carefully  applied  in  handfuls 
round  the  base  of  the  plants,  in  some  15  to  20  separate  doses ; 
for  ginger,  sugar-cane,  and  plantains,  lesser  amounts,  but  still 
costing  from  Rs.  60  to  Rs.  160  per  acre,  are  used.  Castor  refuse 
is  also  employed  at  Poena,  Burdwan  (Bengal),  Hosbiarpnr 
(Punjab),  and  elsewhere,  but  in  many  places  it  is  merely  thrown 
on  manure  heaps  or  else  burnt  as  fuel.  Its  cost  varies  from 
Rs.  20  to  Rs.  35  a  ton.  An  extensive  use  for  it  is  found  in 
the  cofEee-growing  districts  of  Coorg  and  Mysore,  where  it  is 
known  as  casior  poonac. 

An  analysis  which  I  made  of  a  sample  of  castor  poonae  from 
Mysore  showed  it  to  contain— 

Per  cent. 

Nitrogen        .  .  .  .  .         4*52 

equal  to  Ammonia        ...         5 '49 

Phosphate  of  Lime  .  .         .         2'86 

Accordingly,    it     possessed    manurial    properties    of    decided 
value. 

Giogelly  cake  is  often  fed  to  cattle,  and  is  also  exported,  other  cakes. 
Earth-nut  is  grown  mostly  in  Madras,  and  especially  in  South 
Arcot;  it  goes  mainly  for  export.  Rape  seed  and  Mustard  seed 
are  similarly  exported.  Niger  seed  is  not  largely  grown,  but 
yields  a  good  burning  oil,  and  the  residue  is  used  as  food  for 
cattle.  Linseed  is  almost  entirely  an  export  crop.  Cotton  seed 
is  generally  fed  locally  to  cattle.  The  other  seeds  mentioned 
have  mostly  only  a  local  significance  ;  but  from  the  flowers  of 
the  Mahua  tree  {Bassia  latifolia)  a  spirit  is  obtained  by  dis- 
tillation, the  spent  material  being  used  as  food  for  cattle.  The 
fruit  of  the  Mahua  tree,  when  allowed  to  ripen,  contains  a  hard 
seed  from  which  a  valuable  oil  is  expressed,  and  the  residue  is  used 
as  manure  under  the  name  Bama(i2k.a.  For  the  particulars  given 
as  to  the  various  oil-seeds  I  am  mainly  indebted  to  Dr,  Geo,  Watt. 
Analyses  of  several  of  the  varieties  of  cakes  are  given  in  the 
Appendix.* 

*  See  Appendices  J'and  K. 


106 


Manure. 


Tho  effect  of 
export  of  oil- 
ceods  on  the 
soil's  {ertilit;. 


Now  it  is  clear  that    as  these  seeds  are  for  the  greater  part 
exported,  their  export  must  imply  the  removal  of  a  very  consider- 
able  amount  of  the  constituents  of  the  soil.     Were   they  (with 
the    exceptioD    of    castor-oil    seed)    to   be  consumed    by    cattle, 
after  expression  of  the  oil,   the  manorial  constituents  would  be 
returned   to    the    soil    from    which  they   were    drawn,   and   the 
balance  of  fertility  might  be  maintained.     The  oil,   having  itself 
no  mannrial  properties,  and  being  derived   from   the    atmosphere 
and  not  from  the  soil,  is  a  fitting  object  for  export  j  but  to  send 
away  the  entire   seed,  or  the  refuse  after  removal   of   the  oil,  is 
to  send   away  the  valuable  manurial  constituents  contained   in  the 
seed,  including  those  taken  out    of  the  soil  itself ;   in   brief,    to 
export  them  is    to  export  the  soil's  fertility.     The  answer  given 
will  doubtless  be  that  there    is  the  advantage  of  the  ready   cath 
obtained   in  exchange;  but  it  becomes  the  duty  of  Agricultural 
£>epartments,  and  of  Experimental  Farms  in  particular,  to  demon» 
strato  clearly  tp  the  people  what  the  advantages  are   of  using 
such  refuse  materials,  either  as  food  for  cattle,  and  thus  indirectly 
as    manure,    or   else  by  direct   application  to  the  land.     Where, 
as  in  India,  supplies  of   manure  in  any  form  are  so  short,  it  seems 
wrong  to  allow  so  much  manurial  element  to  be  carried  beyond 
the  seas,    without  endeavouring  to  establish    its   value    and  the 
importance  of  retaining  it  in  the  country.     We  in  England  are 
not   slow  to  avail  ourselves  of  the  advantages  this  export  system 
ofiers ;  and  at  the  time  of   my  leaving  for  India  I  was  feeding 
bullocks,  at   the  Woburn  Experimental    Farm   on    linseed  cake, 
and  was  also  growing  crops  with  rape  cake  manure.     Both  these 
materials,   in  all  likelihoodi    were    the  produce  of  Indian    soil, 
and  represented  its  transported  fertility. 

128.  Seet,  or  Indigo  refuse,  consists  of  the  leaves  and  stalks 
of  the  Indigo  plant  after  they  have  been  steeped  in  order  to 
extract  the  colouring  matter,  and  is  largely  used  in  the  Indigo 
districts  of  Behar  and  Bengal  by  the  planters,  being,  practi- 
cally,  the  only  manure  they  employ.  Where,  as  in  Madras,  the 
North-West  Provinces,  and  the  Punjab,  the  manufacture  is 
mostly  carried  on  only  on  the  small  scale  and  by  Natives,  the 
seet  is  purchased  by  the  ordinary  cultivators,  and  they  spread 
it  on  their  fields.  A  great  deal  is  so  used  in  the  Cuddapah 
district  of  Madras.  A  field  thus  manured  is  considered  not  to 
need  any  more  manure  for  the  next  three  years  or  longer.  I 
saw,  near  Cawnpore,  a  splendid  field  where  wheat  was  growing 
on  land  thus  treated,  and  experiments  conducted  at  the  Cawn- 
pore Experimental  Farm  have  shown  the  benefit  of  the  refuse. 
The  cultivators  do  not  like  the  aeet  when  new,  but  prefer  it 
when  nearly  two  years  old.  At  Rura,  near  Cawnpore,  I  found 
that  the  landlords  {zemindars)  were  in  the  habit  of  manuring 
the  fields  with  the  seet  at  their  own  expense,  and  then  letting 
thsm  out  to  cultivators  at  a  high  rental. 

Green-manur-  129.  Next  to  be  considered  is  green-manuring,   a  practice 

'''^"  not   unknown,  but  yet   not    nearly   as   widely   distributed   as  it 


5'«e/f  or  Indigo 
refuse. 
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might  with  advantage  be.  San  or  tdg  herap  [Crotalaria  juncea) 
is  the  crop  most  generally  ploughed  in  ;  indigo  is  another ;  mus- 
tard is  occasionally  used  ■  and  frequently  on  rice  fields  the  weeds 
are  allowed  to  grow,  and  then  turned  in  to  act  as  manure.  In 
Lohardaga  the  farourite  green  crop  is  sdtedn  (a  wild  form  of  Pani- 
ctttn  miliaceum)  ;  it  is  often  grown  with  rice,  and  after  the  rice 
has  been  harvested  the  green  crop  is  turned  in  and  buried  in  the 
soil.  Green-manuring  is  well  understood  in  some  parts  j  for  ex- 
ample, iu  Gujarat  (Bombay).  It  is  also  practised  in  Hoshiarpur, 
Burdwan,  Hoogbly,  Chota  Nagpnr,  Poona,  and  parts  of  Kbandesh. 
San  ploughed  in  as  a  green  crop,  in  preparation  for  sugar-cane,  is 
the  usual  form  of  green-manuring.  In  other  districts,  such  as 
Bareilly  (North- West  Provinces),  green -manuring  is  quite  un- 
known J  in  Coimbatora  too,  so  far  as  the  actual  growing  of  green 
crops  is  concerned ;  whilst  in  many  parts  of  Bengal  its  use  might 
be  more  extended.  Mr.  Moens  says  of  Bareilly,  "  The  benefit  of 
ploughing  iu  a  green  crop  is  quite  unknown  here."  Experiments 
made  at  the  Bhadgaon  (Bombay)  and  Cawnpore  (North-West 
Provinces)  Farms  have  demonstrated  the  advantages  of  ploughing 
in  green  crops  such  as  the  san  hemp  or  indigo. 

130.  Over  a  large  part  of  Madras,  Ooimbatore  included,  the  Use  of  twigs 
spreading  of  wild  shrubs  such  as  wild  indigo  ( Wrightia  Unetoria),  mMurer' "' 
madar  {Calotropis  -  gigantea) ,  avardi  {Cassia  auriculata),  koUvji 
{Tepkrosia  purpurea),  convolvulus,  and  the  shoots  and  leaves  of 
Pong amia  glabra  and  other  trees  is  much  used  on  "wet"  lands, 
principally  on  rice  fields.  The  shrubs  and  leaves  are  spread  green 
on  the  fields,  and  then  trodden  ib  by  foot.  At  Hospet,  which  is 
served  by  a  canal,  led  by  a  weir  or  anicuf  from  the  river  Tunga- 
badra,  and  where  the  cultivation  is  exceptionally  good,  I  saw  this 
plan  of  green-manuring  being  carried  out.  Trees  are  grown  round 
every  field  and  along  the  banks  of  the  water-channels,  and  are  de- 
foliated once  in  three  years ;  the  twigs  and  leaves  are  spread  on 
the  land  where  rice  is  to  be  sown  ;  canal  water  is  let  on,  and  the 
twigs  are  trodden  into  the  soil  with  the  foot.  About  eight  days 
later,  rice  is  sown  broadcast  on  the  top.  It  is  worthy  of  bote  that, 
though  served  by  canal  irrigation,  the  compartments  or  beds  iu 
which  the  water  is  enclosed  are  here  quite  small,  just  as  in 
"garden"  cultivation. 

The  practice  of  putting  twigs  and  leaves  on  rice  fields  is 
largely  adopted  in  Tinnevelly.  Branches  and  leaves  are  used  as 
manure  near  Bangalore  in  April,  and  at  the  end  of  the  monsoon. 
When  touring  in  the  Suni  Valley  (Punjab)  Dr.  Watt  pointed  out 
to  me  a  shrub  {Adhatoda  Vasica)  which  acts  as  a  weed»extermina- 
tor ;  the  natives  spread  it,  when  green,  on  their  rice  fields,  and  it 
is  faid  to  kill  all  the  weedijin  24  hours.  At  Mabim  the  leaves  of 
the  sugar-cane  are  spread  on  the  ginger-heds  to  act  as  manure; 
leaves  are  also  put  round  the  plantains.  Near  Rura  (North- West 
Provinces)  I  saw  a  cultivator  using  leaves  as  manure  on  his  opium 
beds,  and  he  thought  very  highly  of  them.  In  the  Forests  of 
North  Kanara  and  along  the  Malabar  coast  leaves  are  gathered 
and  used  as  manure.     Leaves  are,  generally  speaking,  collected  in 
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tlie  neighbourhood  o£  towns  and  villages  for  the  purpose  of 
parching  "  grain. 
I  believe  that  in  these  various  ways  of  green-manuring,  the 
phjisieal  improvement  of  the  soil  is  an  important  point.  At  the 
same  time  it  shows  that  the  value  of  vegetable  matter,  as  an  addi- 
tion to  the  soil,  is  not  neglected  by  the  raiyat,  although  some 
would  maintain  that  its  loss  in  the  burning  of  cow -dung  is  of  no 
account. 

ThortSqnes-  \Z\,  Associated  with  the  use  of  twigs,  leaves,  etc.,  for  manure 

is  the  system  of  seed-bed  cultivation  termed  rdb.*  This  system  is 
employed  mainly  in  the  Bombay  Presidency  throughout  the 
districts  of  heaviest  rainfall,  but  it  is  not  unknown  in  parts  of 
Bengal.  The  crops  for  which  it  is  chiefly  used  are  rice  and  a 
millet  called  ndgli  {Bleunne  Coracina),  The  word  rdb  literally 
means  "cultivation."  The  process  consists  in  heaping  on  the  spot 
selected  for  the  seed-bed  successive  layers  of  cow-dung,  tree-lop- 
pings, shrubs,  leaves,  and  grass,  with  earth  on  the  top  to  keep  all 
down  ;  the'  heap  is  made  about  three  feet  high,  and  then  the  whole 
is  set  fire  to. 

As  regards  the  advantage,  still  more  the  necessity,  of  rdb, 
there  have  been  continuous  contentions  belween  the  cultivators  and 
those  who  have  supported  them,  on  the  one  band,  and  the  Forest 
Department  on  the  other,  the  latter  maintaiaino'  that  the  practice 
is  a  wasteful  one,  and  that  the  lopping  of  trees  injures  the  forests 
greatly.  In  1885  a  Forest  Commission  was- appointed  in  Bombay 
«peSme"nt9  in  *"  enquire  into  the  matter,  and  Mr.  Ozanne,  Director  of  Land 
Bombay.  Records  and  Agriculture,  Bombay  Presidency,  conducted  a  number 

of  experiments,  which,  though  not  absolutely  conclusive  nor  com- 
plete, went  far  to  show  that  the  raiyat  in  rdb  areas  was  adopting 
the  only  ready  means  by  which  he  could  cultivate  his  rice  crop 
with  profit.  Great  credit  is  due  to  Mr.  Ozanne  for  the  energy 
which  he  showed  and  the  line  of  enquiry  he  adopted.  He  pointed 
out  that  there  are  defined  limits  to  rdb  cultivation,  viz.,  the  dis- 
tricts where  rainfall  is  very  heavy  and  also  continuous.  For  ex- 
ample, rdb  exists  in  the  Konkan,  whereas  in  Dharwar,  where  the 
rainfall  is  less  heavy,  it  does  not.  Similarly,  rdb  is  not  used 
where  there  is  tank  irrigation,  for  by  the  aid  of  the  tank  the  seed 
can  be  sown  before  the  heavy  rains  come.  Mr.  Ozanne's  experi- 
ments also  showed  that  lirush-wood  and  shrubs  when  used  as  rdb 
material  give  just  as  good  results  as  boughs  of  trees  do,  and  that 
there  is  nothing  in  the  raiyat's  belief  in  the  superior  virtues  of 
particular  kinds  of  trees.  Cow-dung  (which  the  raiyat  prizes 
most  for  rdh)  gave  the  best  results  of  all ;  the  supply  of  it  is, 
however,  limited  J  but,  with  the  aid  of  brushwood,  shrubs,  and  grass, 
the  cultivator  can  make  up  the  necessary  amount  for  burning.  In 
this  way  the  Forests  had,  up  to  the  time  of  the  enquiry,  been  of 
great  use  to  agriculture. 

It  is  undisputed  that  transplanted  rice    gives  far  and  away  the 
best  return,  and  that  only  the  finest  kinds  of  rice  are  so  sown.     At 

l^ee  footnote,  paye  27. 
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Igatpari,  where,  owing  to  scarcity  of  rdb  material,  a  good  deal 
of  rice  is  growu  from ''  sprouted  "  seed  (the  seed  being  allowed  to 
soak  for  two  days  in  water  before  sowing),  the  out-tTirn  is  not  so 
good  as  at  Kalyan  where  rdb  prevails.  If  seed  is  "  sprouted  " 
and  sown,  but  the  rain  does  not  then  last,  the  seed  is  wasted,  but 
rtibed  seed  is  not  put  in  the  seed-bed  until  the  rain  actually  comes. 
The  assessment  of  the  land  has  of  late  been  lowered  at  Igatpuri, 
on  account,  it  is  believed,  of  the  difficulty  in  getting  rdo  material, 
and  the  consequent  lesser  yield  of  rice.  Rice  though  aquatic,  can- 
not stand  immersion,  and  it  is  noticeable  that  where  rdb  is  practised 
the  seed-bed  is  always  on  elevated  ground.  Bice  cannot  be  sown 
in  the  wet,  as  it  would  rot ;  this  accounts  for  rdb  being  used  at 
Mahim,  inasmuch  as,  apart  from  the  difficulty  of  preserving  the 
cow-dnng  in  such  a  climate,  if  ic  were  put  on  the  seed-bed  it  would 
tend  to  hold  the  moisture  all  the  more.  By  burning  the  dung  on 
the  laud  a  drier  and  more  porous  soil  is  obtained. 

At  first  sight,  I  allow,    one    would  conclude   that   the   practice  tj-'C  advaniageB 

of  Tub 

must  be  a  very  wasteful  one,  but  the  fact  that  it  is  carried  on  by 
raiyatt,  such  as  those  at  Mahim,  the  excellence  of  whose  cultiva- 
tion excited  my  highest  admiration,  obliges  me  to  conclude  that, 
though  I  cannot  explain  loAy  it  is,  yet  ii  is  the  one  way  in  which 
the  cultivator  can  grow  his  rice  to  lest  profit.  I  cannot  believe 
tliat  men  who  annually  spend  such  large  sums  as  these  cultivators 
do  in  the  purchase  of  castor  refuse,  etc.,  would  burn  their  cow-dung 
for  rdb  if  ttey  had  not  found  out  by  experience  that  it  was  the 
best  plan  to  adopt.  In  other  words,  I  am  content  to  learn  from 
practical  experience,  and  to  endavour  to  explain  the  science  from 
the  practice. 

It  is  not  at  all  unlikely  that  much  of  the  benefit  of  rdb  is  due  Possible  ex. 
to  the  change  produced  in  the  mechanical  texture  of  the  soil  by  p'™**''™- 
the  burning  which  it  undergoes.  This  results  in  the  liberation 
of  some  pf  its  dormant  constituents,  and  the  supply  of  ready- 
formed  food  for  the  plant,  which,  at  this  stage,  needs  to  be 
quickly  forced  on ;  then,  again,  the  addition  of  mineral  matter  from 
the  materials  burnt  must  conduce  to  the  richness  of  the  soil,  and, 
while  supplying  plant  food,  would,  at  the  same  time,  render 
the  soil  porous,  so  that  it  would  not  retain  excessive  moisture, 
as  might  be  the  case  were  natural  manure  or  green  leaves  to  be 
used.  There  is  a  further  possible  benefit  in  the  destruction, 
through  burning,  of  any  weed  seeds  which  might  choke  the 
rice  in  its  early  stages.  I.  find  it  stated  in  the  Lohardaga 
Agricultural  Report  that:— 

"for  paddy  nurseries,  in  mary  parts  the  mannre  heap  is  set  on  fire  first, 
"  the  motive  being  to  kill  grass  seeds,  which,  where  the  soil  is  poor,  would 
"  germinate  and  kill  the  rice ;  bat  this  is  not  done  in  Five  Parganas,  since  the 
"  Jand  is  fertile  there,  and  the  young  crop  grows  op  strongly  enongh  to  keep 
"  the  weeds  in  check.  " 

This  instance  from  Bengal  may  afford  a  possible  explanation  of 
what  takes  place  in  other  parts.  The  whole  subject  of  rdb  is  an 
interesting  and  important  one,  about  which  there  is  still  much  to  be 
learnt,  and  on  which  the  scientific  agriculturist  may  usefully  work. 
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"f""or'b  ""soil-     ^^^"  -^°<''''^''  system  of  manai-ing  is  that  by  using  silt,  tank 
mixing,  mud,  etc,  or  by  tbe  mixing  of  soils  of  different  character,  ia  order 

to  improve  the  texture  of  the  land. 

6trea'^s7aid*"'      ^^^^  areas  in  Bengal  are  annually  renewed  naturally  by  the  silt 
canals. '  of  rivers,  and  there  are  in   the   Punjab,  for  example,  near  Gujrit, 

stretches  which  are  covered  yearly  by  the  silt  brought  down  by 
mountain  streams.  In  the  Jhelum  and  Shahpur  districts,  at  the 
foot  of  the  Salt  Range,  there  are  similar  tracts  ;  here  the  fields 
are  first  embanked,  and  then  the  flood  water  of  hill  torrents  is 
turned  into  them  through  an  opening  in  the  upper  end  of  the  em- 
bankment. The  water  is  allowed  to  flow  in  until  the  field  is  con- 
verted into  a  pond.  When  this  dries  up,  a  crop  is  sown,  and  re- 
quires no  further  watering  or  rain.  In  this  way  the  wheat-growing 
areas  of  these  districts  are  formed,  and  no  manure  is  used  or  needed, 
the  coming  of  the  silt  supplying  more  fertilising  matter  than  many 
manurings  could. 

In  Behar  a  large  proportion  of  the  land  is  inundated,  and  the 
soil  is  washed  from  the  higher  to  the  lower  laud,  the  latteir 
consequently  not  requiring  manore. 

Jute-growing  in  Eastern  Bengal  is  carried  on  by  the  annual 
renewals  of  silt  from  the  rivers,  and  where  it  comes  no  manure  is 
needed  at  all. 

It  is  found  that  wherever  there  is  silt  the  rait/at  does  not  value 
ordinary  manure  or  take  trouble  in  preserving  it ;  he  looks  for 
the  silt  to  come  instead. 

In  the  case  of  silt-laden  canals  one  reason  for  the  excessive  use 
of  canal  water  is,  that  the  more  water  that  is  used  the  more  silt  is 
there  deposited,  and  the  people  alongside  canals  have  been  known 
to  cut  the  banks  in  order  to  get  the  silt  on  to  their  lands.  The  use 
of  canal  silti  for  growing  trees  on  eaJity  land  {usar) ,  and  for  re- 
claiming the  latter,  has  been  mentioned.     {See  paragraph  75.) 

Great  distinctioDS  are  drawn  by  the  cultivators  between  the 
rivers  and  canals  which  bring  silt  and  those  which  do  not.  Thus, 
the  Sutlej  is  a  snow-fed  river,  and  brings  sand  rather  than  mud  ; 
the  silt  of  the  Jumna  is  considered  fertilising,  that  of  the  Ganges  is 
not. 
Soil  mixing.  ijijjg  ^.j^jjj  g^jj  ^j,^  q^|.  from  tanks  ia  widely  appreciated   throogb- 

out  Madras,  and  in  Coimbatore  I  have  seen  "  soil-mi?ing  "  going 
on,  a  lighter  and  red  soil  being  mixed  with  a  heavier  and  black  one. 
At  Rungpore,  in  Bengal,  this  is  also  practised,  especially  for  jute 
land,  the  better  soil  being  mixed  with  the  inferior,  just  as  pcmd 
mud  might  be  mixed  with  a  sandy  soil. 

At  Nadiad  (Bombay)  I  noticed  another  kind  of  "soil-mixing." 
Here  the  fields  are  all  surrounded  by  hedges  growing  on  em- 
bankments. When  it  is  required  to  turn  a  field  into  a  rice  field, 
the  topsoil  is  thrown  from  the  centre  up  against  the  hedge, 
thus  making  an  embankment ;  the  level  of  the  field  is  lowered 
thereby,  so  that  the  rain  water,  when  it  falls,  is  held  up  and 
soaks  the  soil  thoroughly.    When,  in  turn,  the  field  requires  to 
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be  manured,  the  soil  is  thrown   back  from    tha  hedge-side  on  to 
the  field  and  is  spread  over  it. 

133.  Nitre  or  saltpetre  (nitrate  of  potash)  is  a  salt  with  which  Niire  or  salt- 
the  soil  in  many  parts  o£  India  is  impregnated,  and  the  manu-  ^°*'"' 
factnre  of  nitre,  together  with  some  common  salt,  by  a  somewhat 
crude  process  of  extraction  and  purification,  may  be  seen  very 
frequently.  Though  the  manufacture  is  widely  distributed,  it  is 
in  Behar  and  the  North- West  Provinces  that  most  nitre  is  made. 
The  earth  around  the  remains  of  old  villages  is  specially  found  to 
be  thus  impregnated.  The  accumulations  o£  the  salt  in  all  prab- 
ability  have  their  origin  in  the  natural  process  of  nitriBccition 
(production  of  nitrates)  which  the  solid  and  liquid  excreta  of 
cattle  and  men,  as  well  as  vegetable  and  other  refuse,  have  under- 
gone. Wood  and  other  vegetable  ashes  supply  fotash  in  the  form  foJi^tioSf  "' 
of  carbonate  of  potash,  which  then  combines  with  the  nitrates, 
producing  nitrate  of  potash.  The  potash  in  the  soil  itself,  more 
especially  when  the  soil  is  clayey  in  nature,  no  doubt,  contributes 
also  to  i^e  production  of  nitre.  This  explanation  accounts  for  the 
nitre-containing  earth  being  foTind  mainly  where  habitations  for- 
merly stood. 

The  men  who  manufacture  the  salt  know  by  tasting  the  earth 
whether  it  will  pay  them  to  work  it  or  not. 

Nitre  as  a  manure  is  b^t  little  used,  owing  to  its  high  price. 
Experiments  at  Govemmeut  Farms  have  shown  that  it  gives  a 
considerable  inerease  in  the  out-turn  of  cereal  and  other  crops ; 
but  these  experiments,  like  several  others^  have  not  been  conducted 
with  a  view  to  seeing  if  the  extra  return  would  p%y  for  the  ex- 
penditure, and  if  there  be  a  likelihood  oE  the  raiyat  availing  him- 
self of  the  manure.  The  price  of  crade  saltpetre  varies  in  Behar  p^„ 
from  Re.  1.  As.  8.  to  &».  3  per  n^nnd  (of  80  lbs.),  but  the  lowei^ 
piieed  kind  would  be  veiy  impure.  Genei-ally  speakiog,  it  may 
be  said  that  its  cost  lo«a}ly  is  Rs.  S^  to  Its.  S  per  maund  of  80 
lbs.  This  is  the  ptice  at  Cawnpore;  also  at  Salem  (Madras).  In 
Gujarat  (Bombay)  nitre  e<?sts  nearly  Rs.  5  for  the  same  weight ; 
and  delivered  at  Calcutta,  the  price  is  from  Rs,  5  to  Rs.  6|,  accord- 
ing to  quality. 

Thepriceof  saltpetre,  accordingly,  puts  it  quite  beyond  the  reach 
of  the  ordinary  cultivatop,  and  it  is  pnjy  iu  the  case,  of  crops  which 
bring  in  a  large  monetary  return,  sqch  as  sugar-cane,  coffee, 
tobacco,  opium,  and  indigo,  that  it  has  any  chance  of  being  used 
in  the  country.  Thus,  it  becomes  almost  exclusively  an  article 
of  export,  principally  to  the  United  S^ingdom.  In  Coorg,  among 
the  coffee  planters,  a  small  amount  is  used  as  manure.  Occasion-  ^ 
ally,  too,  theNativ€|s  m\\  118«  the  Mtre-con fining  earth  itself  as 
a  p^aQure,  spreading  ili  round  the  \i9S^  q£  the  ^qgar<cftnes,  etc.  I 
saw  the  ea*-th  being  used  for  caae^  at  Hoshiarpur,  a«d  also  i&c 
vrhealjat  JJisear.  An  eflBorescence  of  njtre  often  appears  ou  the 
walls  of:  houses  in  villages  of  thft  North- W^t  PjtQviaees  and  Oudh, 
as  well  as  on  the  @^tM  aroqnd  thoq^ ;  it  is  thiEia  scrapod  oS  and 
used  as  manure. 

Reference  has  been  made  in  the  last  chapter  (Chaptisr  YI,  para- 
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graph  99)  to  well  water  which  is  termed  hhara  by  the  cultivators, 
Well  water  cou-  and  which  is  held  in  epeeial  repute  for  tobacco-growing.  Nitrates, 
tainiug  uitratos.  ^^  j  j^^^g  ghown  in  the  analysis  there  quot^'d,  hold  a  very  promi- 
nent place  in  the  composition  of  such  waters,  althou£;h,  in  that 
instance,  rather  to  my  surprise,  I  found  that  they  existed  as  soda 
end  not  as  potash  salts.  It  is  quite  possible  that  nitrate  of 
potash  occurs  in  other  cases,  but  the  subject  needs  more  complete 
investigation.  In  another  instance,  when  at  Avenashi,  I  noticed 
a  white  crust  on  the  soil,  and  the  cultivator  said  that  it  was  pre* 
judicial  to  his  sugar-canes ;  he  added  that  it  came  from  the  well 
water.  He  did  not  grow  tobacco  here  because  the  water  was 
not  of  the  kinA  of  hrackishness  ho  liked.  As  far  aa  I  could  tell 
from  a  cursory  examination,  the  saline  omst  on  the  soil  was 
sulphate  of  soda,  but  whether  it  came  from  the  water  or  from 
the  soil  no  one  could  tell  me.  I  only  mention  this  to  show  that 
the  Native  clearly  discriminates  between  the  properties  of  difEeraut 
waters,  though  he  does  not  know  whence  they  arise,  and  also  to 
show  the  amount  of  useful  work  that  could  be  done  by  a  chemist 
who  would  investigate  these  various  points. 

Other  sources  of  potash  are  wood  ashes  and  the  ashes  from 
burnt  cow-dung  cakes;  these,  as  we  have  seen,  are  not  wasted,  but 
generally  find  their  way  on  to  the  manure  heap. 

134.  Lime  is  seldom,  if  at  all,  used  as  a  manure.  Nor,  as  we 
have  seen  in  Chapter  V  (paragraph  63),  is  its  use  generally  re- 
quired, the  soils  of  India,  as  a  rule,  containing  a  sufficiency. 
Were  there  to  be  need  of  its  special  application,  an  abundant 
supply  would  be  found  in  the  concretionary  limestone  known  as 
kankar,  which  in  so  many  parts  underlies  the  soil. 

A  farther  supply  of  lime,  in  another  form,  is  available  from 
the  vast  beds  of  gypsum  (sulphate  of  lime)  found  in  the  Salt 
Range  in  the  Punjab,  which  are  capable  of  supplying  almost  in- 
exhaustible quantities  of  lime.  Some  experiments  that  have  been 
carried  out  seem  to  point  to  the  possibly  profitable  use  of  gypsum 
as  a  manure  for  indigo,  and  support  for  this  may  be  found  in 
the  known  value  of  gypsum  as  a  manure  for  clorer.  Indigo,  like 
clover,  is  a  leguminous  plant.  It  is  on  the  laterite  soils  of  Coorg 
and  Mysore,  as  also  in  the  Neilgherries,  that  the  lack  of  lime  in 
the  soil  is  felt,  and  here  its  application  separately  would,  I  am  con- 
fident, be  beneficial.  Mr.  Elliot,  of  Munjerabad,  reports  to  me 
that  lime,  where  put  on,  has  don&  good.  '  Urfortunately,  it  is  in 
these  parts  that  lime  is 'hardest  to  procure.  In  Coorg  and  Mysore 
a  compost  for  coffee  is  made  out  of  the  pulp  from  the  coffee 
berries  mixed  with  lime,  soil,  etc. 

135.  Bones  are  practically  the  only  source  of  supply  of  phos- 
phates to  the  soil.  Small  quantities  of  apatite  and  phosphatic 
nodules  were  found  by  Dr.  Warth  and  Mr.  Parsons  at  Mussoorie 
(North-West  Provinces)  in  1884,  and  by  Dr.  Warth,  in  the 
Eocene  of  the  Eastern  Salt  Range.  Coprolites  have  been  dis- 
covered in  spots  in  East  Berar  and  the  Upper  Godaveri  district 
in  Hyderabad,  but  nowhere  in  anything  like  sufiicient  quantity  to 
be  profitably  worked.     Nothing  else  that  I  know  of  in  the  way  of 
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rnw  phosphaiic  material  for  maaufacture    into   manuies   has   been 
found  in  India. 

Fish   manure,  which  may  be  considered  partly   a   phospbatic  ^^1, „,»„ 
manure,  is   prepared  in   parts  along  the  spa  coastj  such  as  Man- 
galore  (Mysore),  and  is  tmnsported  inland  within  certain  distances, 
being  used  almost  entirely  by  the   coffee   planters   of   Coorg   and 
Alysore. 

I  pass  now    to  the  more  important  consideration  of  the  use  of 
bones. 

136.  Bones,  as  is  known,  are  very  extensively  exported  from  Bones. 
India,  and  are  but  little  used  in  the  country  itself.  The  question 
whether  the  export  of  bones  should  be  allowed  to  continue  without  a 
strong  effort  being  made  to  retain  this  source  of  manure  in  the 
country,  has  been  prominently  brought  forward  of  late  years,  and  the 
(Toverument  of  India  recently  caused  enquiries  to  be  made  as  to 
the  trade  in  and  use  of  bones.  The  general  reply  received  was 
that  the  export  was  an  increasing  one ;  that  the  trade  was  carried 
on  entirely  by  European  capital,  and  that  the  actual  collection  of 
bones  was  done  by  Muhammadans  and  low-caste  Hindus  j  that  it 
was  principally  confined  to  districts  served  by  railways,  and  from 
villages  within  an  easy  distance  of  the  line;  and,  lastly,  that  bones 
were  not  used  by  the  native  agriculturists.  It  is  estimated  that 
60  million  cattle  die  or  are  slaughtered  annually  in  India.  The 
export  of  hides  and  skins  amounts  to  over  30  million  yearly,  though 
the  number  is  not  an  increasing  one,  for  more  raw  hides  have 
been  used  in  the  country  itself  of  late.  In  1888-89,  as  also  in  1 889-90, 
6^  million  raw  hides  were  exported  from  India  to  foreign  countries, 
]  \  million  dressed  hides,  4  million  raw  skins,  and  19  million  dressed 
skins.  Whether  taken  from  the  number  of  hides  or  from  the  estimate 
of  the  cattle  that  perish,  it  is  evident  that  there  must  be  a  very 
large  supply  of  bones  available.  Hindus,  however,  being  largely  a 
non-meat-eating  people,  and  regarding  the  bones  of  cattle  as  those 
_  of  their  ancestors,  and  hence  sacred,  are  prevented  by  their  caste 
prejudices  from  collecting  or  utilising  the  bones.  Ninety  per  cent, 
of  the  Hindus  may  be  said  to  be  non-meat-eating,  and,  of  the 
remaining  10  per  cent.,  fully  5  per  cent,  cannot  afford  to  get  meat. 
The  consequence  is,  that  the  bones  are  left  lying  about  wherever 
the  animals  may  happen  to  die,  or  are  thrown  into  ditches  (nullahs) 
and  ravines  and  left  there.  It  has  also  to  be  remembered  that 
Indian  cattle  are  less  hardy  in  resisting  disease  than  European  cattle, 
and,  consequently,  may  drop  off  in  great  numbers  when  an  epidemic 
breaks  out.  Within  the  past  fifteen  years  a  large  trade  has  sprung 
up  in  the  collection  and  esport  of  bones ;  it  has  increased  and  is 
still  increasing.  Almost  the  whole  amount  collected  is  sent  to  the 
United  Kingdom,  where  the  use  of  bones,  either  raw  or  else  manu- 
factured into  artificial  manures,  is  valued  highly.  The  exports  of  ^^^^^^ 
bones  from  India  have  been,  in  round  numbers,  as  follows  :—  eiponea. 

Tear.  Tons. 

1887-88  .  .  £6,000 

18S8-89  .  .  35.000 

1889-90  .  .  44,000 

Of    this    total,  above  one-third  goes  from  Bombay,  somewhat  less 
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1884-85     . 

.  18,000 

1885-86     . 

.  22,000 

1886-87     . 

.  18,000 
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from  Karachi,  and  almost  all  the  rest  from  Bengal  (Calcutta). 
"Madras  exports  only  a  small  amount,  and  that  mainly  to  Ceylon. 
The  total  value  of  the  exports  in  1839-93  was  Rs.  24,37,489.  Out 
of  the  44,000  tons  exported  in  1889-90,  close  upon  40,000  tons 
went  to  the  United  Kingdom,  and  2,200  tons  to  Ceylon.  Thus, 
the  trade  may  be  considered  one  almost  entirely  with  the  United 
Kingdom,  and  yet,  despite  this  large  influx  of  bones,  it  amounted, 
in  1888,  to  only  about  one-fourth  of  the  total  amount  of  bones 
used  annually  in  the  United  Kingdom. 

For  the  statistics  here  given  I  am  indebted  to  Mr,  J.  E.  O'Conor, 
of  the  Finance  Department,  Government  of  India,  and  to  Mr,  H. 
Voss,  of  the  Anglo- Continental  Guano  Works,  London. 

The  collectors  of  bones  ave  mostly  coolies  of  the  Chamar  caste. 
The  bones  are  roughly  broken  with  a  hammer,  conveyed  to  the 
nearest  station,  and  there  left  for  removal  by  train.  Bones  may  be 
seen  lying  in  heaps  at  a  great  number  of  the  stations  along  the 
railway  routes  and  waiting  for  removal  to  Calcutta,  Bombay,  and 
Karachi.  Villages  within  a  10-mile  radius  of  the  line  have  been 
already  cleared  of  any  accumulated  stores  of  bones,  but  collection 
of  fresh  bones  goes  on,  although  it  does  not  as  yet  extend  much 
beyond  this  limit.  The  collection  of  bones  is  thus  a  limited  one, 
but,  as  railway  facilities  increase,  so  will  it  spread.  In  Bengal, 
where  a  damp,  hot  climate  prevails,  bones  seldom  lie  long  on  the 
ground,  but  disappear  within  a  couple  of  years  ;  in  the  hot,  dry 
plains  of  the  Nortfa-West,  on  the  other  hand,  they  get  desiccated 
and  bleached,  and  may  thus  last  a  long  time  and  accumulate.  Those 
accumulated  stores,  however,  have  now,  for  the  most  part,  been 
already  carried  off. 

wbttt  prevents  137,  I  wiU  now  Consider  what  stands  in  the  way  of  bones  being 
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bein^ utilised  in  utihsed  in  India  tor  agricultural  purposes. 

<a)  Prejudice;  2,  ^^  the  fiist  place  comes  caste  prejudice.  The  influence  of  this, 
however,  will  gradually  break  down,  and,  before  long,  the  cultivator 
will  not  scruple  to  use  bones  if  he  finds  it  to  his  advantage  to  do 
so.  In  the  business  ofiice  of  a  bone- exporting  firm  I  myself  saw 
the  different  samples  being  handled  by  a  Brahman. 

Secondly,  the  value  of  bones  for  agricultural  purposes  has  not 
been  definitely  shown  as  regards  India.  It  seems  hard 
to  believe  that  there  should  so  long  have  been  this  available 
source  of  manure,  and  yet  that  the  rait/at  everywhere  should 
have  been  quite  ignorant  of  its  use.  He  utilises  most  of  the 
materials  that  he  has  at  hand,  and  even  as  regards  those  which 
prejudice  has  prevented  him  from  using  largely,  night-soil,  for 
instance,  he  is  perfectly  well  aware  of  their  fertilising  value. 
But  it  is  not  so  with  regard  to  bones;  nor  have  the  esperiments 
conducted  on  the  Government  Farms  at  Cawnpore  and  Nagpur 
succeeded  in  establishing  the  value  of  bones,  nor  in  showing 
that  it  would  pay  the  raiyat  to  collect  and  use  them.  I  do 
not  say  that  the  enquiry  is  complete,  but  it  is  clear  that  the 
benefit  of  bone  manures  is  not  of  the  marked  nature  in  India 
that  it  has  been  found  to  be  in  some   parts  of   JEngland.     When 
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looking  for  a  possible  explanation  my  attention  was  drawn 
to  analyses  of  Indian  soils.  As  I  have  pointed  out  in  Chapter  V 
(paragraph  65),  these,  as  a  rule,  contain  considerably  higher 
percentages  of  phosphoric  acid  than  most  English  soils  do. 
Now,  phosphoric  acid  in  the  form  of  phosphate  of  lime  is  the 
chief  ingredient  of  bones,  and  the  one  for  which  their  use  in 
agriculture  is  prized.  Again,  it  is  necessary  to  point  out  that 
bones,  or  even  bone  manures,  are  not  of  universal  benefit  even 
in  England ;  on  some  lands,  and  in  certain  parts  of  the  country, 
there  is  nothing  that  does  so  much  good ;  in  others  they  and 
the  money  paid  for  thena  are  thrown  away,  and  quite  as  good  a 
result  would  be  obtained  by  using  the  cheapest  mineral  super- 
phosphate. .  No  practical  farmer  and  no  agricultural  chemist 
has  ever  yet  been  able  to  determine  exactly  why  or  when  this 
is  the  case ;  bat  it  remains  a  fact  that  the  application  of  bones 
has  really  to  be  made  experimentally  at  first  in  order  to  see 
whether  they  do  good ;  then,  if  they  do,  they  generally  pay 
well.  But  each  man  has  to  get  to  know  his  land,  and  to  learn 
by  experience  whether  bones  are  good  for  it  or  not. 

Now  let  us  take  the  practical  difficulties  apart  from  caste  Joiie^\hi°g'*^and 
prejudice,  and  let  us  suppose  for  the  moment  that  the  value  of  keeping: 
bones  in  India  had  been  proved."  The  whole  export  is  little 
more  than  one-fourth  of  what  the  United  Kingdom  annually 
requires.  What  would  this  amount  to,  therefore,  if  spread 
over  the  whole  of  a  vast  continent  like  India  ?  It  would  not  be 
much  more  than  a  drop  in  the  ocean  ! 

^  Again,  while  it  may  pay  a  trading  firm  to  send  out  col" 
lectors  of  bones,  it  does  so  only  along  rail-served  tracts,  and 
within  a  certain  radius.  We  have  to  see  how  the  rai^at  would 
be  affected.  The  death  of  one  of  his  cattle  is,  happily  for  him, 
not  an  every-day  occurrence,  and  when  it  does  happen,  it  is 
only  about  20  seers  (40  lbs.)  of  bones  that  are  yielded.  What 
is  the  raiyat  to  do  with  these  ?  Is  he  to  store  them  until  another 
of  bis  cattle  dies,  and  so  on,  until  enough  are  accumulated  to 
make  it  worth  his  while  to  break  them  up  and  manure  a  field 
with  them?  Or  is  he  to  roam  over  the  wastes  and  ravines  and 
pick  up  single  bones  ?  If  the  use  of  bones  is  to  be  general, 
there  would  be  others  doing  what  he  does,  and  how  far  would  - 
the  boues  go  then?  He  would,  again,  find  himself  in  "competi- 
tion with  the  paid  agents  of  exporting  firms,  as  soon  as  the 
extension  of  railways  or  the  difficulty  of  getting  a  sufficient 
supply  of  bones  near  at  hand  had  obliged  the  search  to  be  made 
further  abroad.  It  must  come  to  it,  I  think,  that  the  most 
that  the  raii/at  will  do  will  be  to  throw  the  bones  on  to  his 
manure  heap,  even  if  he  takes  the  trouble  to  do  that. 

Next,   there  is  the  difficulty    of    preparing    bones  for    use.  W^Ji?5>i*y„°J 
Suppose    the    raiyat     were    to    collect  a    sufficient    supply   and  for  ase. 
to   keep   them    separate,    how   would   he   prepare   them  for  use? 
Some  kind  of  grinding  is  necessary,    or   the  bones    conld   not,  so 
experience    tells   us,   be    used   to    advantage.      Unless   bones   be 
ground   to  a  coarse  meal,  it  is  impossible   to  secure  their  proper 
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distribution  over  the  area  to  be  manured,  nor  can  the  forces  of 
nature  so  easily  act  on  them  and  dissemiiiate  tliem  throughout 
the  soil  as  plant  food.  The  old  idea  in  England  was,  that  bone 
was  a  capital  manure  because  it  lasted  well,  especially  if  after 
a  number  of  years  a  piece  of  bone  could  still  be  found  in  a  field  : 
this  idea,  has,  very  rightly,  given  place  to  the  more  scientific 
one,  that  a  profitable  return  must  be  the  one  which  is  readily 
reaped  in  the  crop  and  not  mei-ely  stored  up  iu  the  earth. 
Accordingly,  the  fineness  of  agricultural  bone-meal  is  now 
insisted  upon.  The  raiyat,  however,  cannot  afford  to  pay  for 
a  bone-mill,  and  he  has  no  really  available  means  for  reducing 
the  bones  to  a  small  size.  On  two  occasions  I  have  seen 
bones  beings  broken  up  by  hand ;  this  happened  on  the  estate 
of  Mr.  Sabapathi  Mudliar  at  Bellary,  and  at  the  Seebpore 
Experimental  Farm,  Calcutta.  At  the  former  place  women 
were  employed  in  pounding  the  bone,  and  I  was  told  they 
would  make  100  lbs.  of  bone  into  meal  in  a  day.  At  Seebpore 
three  men  using  a  dhenki,  or  kind  of  lever  hammer  worked 
with  the  foot,  made  20  seers  (40  lbs.)  into  meal  in  5^  hours. 
It  is  possible  that  if  the  value  of  bones  be  clearly  shown,  the 
native  cultivators  may  begin  to  break  up  the  bones  that  lie 
near  at  hand,  but  that  the  practice  will  become  a  general  one, 
or  that,  if  a  general  one,  it  will  be  capable  of  supplying  the 
manurial  requirements  of  the  land  to  any  great  extent,  I  am 
inclined  to  doubt. 
Prospoets  of  It   has    been    suggested     that   bone-mills   might   be   started 

ob?eet'of  sale'in  up-country,  and  the  bones  be  sold  to  the  raiyat  rather  tiian 
India  itself.  ggut  ^q^  export ;  but  then  comes  in  the  raiyat' s  difficulty,  bis 
want  of  capital.  He  has  seldom  money  to  pay  for  manures, 
especially  those  the  value  of  which  he  is  not  convinced  of. 
And,  in  any  ease,  the  whole  matter  would  be  one  of  maikei 
considerations.  If  there  is  a  constant  and  increasing  demand 
for  bones,  the  price  of  which  in  Calcutta  is  now  from  Rs.  40 
to  Rs.  45  a  ton  (say  %l.  to  '61,  15s.  a  ton),  they  can  only  be 
kept  in  the  country  if  those  who  are  likely  to  use  them  are 
willing  to  pay  as  much  as  this  or  more  j  and  where  is  the  money 
to  come  from  ?  A  tea  planter,  or  .a  coflfee  planter,  perhaps, 
may  find  it  worth  his  while  to  purchase  bones;  but  it  is  only 
crops  thst  yield  a  high  return  that  will  justify  their  use.  In 
such  cases  the  planters  generally  have  their  own  bone-crushing 
mills  worked  by  steam  ;  but,  even  in  the  midst  of  the  indigo 
cultivation  of  Behar,  I  met  planters  who  regularly  collected 
and  bagged  bones  for  export,  finding  it  more  profitable  to  do 
so  than  to  grind  them  up  and  use  them  on  their  land.  Rail- 
ways will  not  do  so  much  to  distribute  bones  as  to  afford  an 
outlet  for  them  ;  in  other  words,  they  will  facilitate  the 
export. 

It  is  necessary  to  add  one  caution  more, — as  the  demand 
for  bones  for  export  purposes  increases,  it  will  afford  another 
inducement  to  the  professional  cattle-stealer  and  the  cattle- 
poisoner.  Already  tlie  hide  is  an  attraction,  the  flesh  is 
rapidly     becoming     one   also ;    if   to    these     are   superadded     the 
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boned,  more  care  will  have  to  be  taken  in  tbe  future  to  pro> 
teot  the  oaltle  of  the  country. 

The  whole  qupstion  of  tbe  export  of  bones  is,  therefore,  I  The  uae  of  bono* 
hold,  under  existing  ciroumstances,  one  purely  of  tnirket^atm^r^eteaa'^ 
considerations.  rfderatiouB. 

138.  The   next  subject,  that  of   imported   manures,   which  in  ArtiBeiai 
an  account  of    English  agriculture    would  fill   a  most   important ""  °" 
pl!ace,   may,   so  far    as    India   is   concerned,    be    Very    summaiily 
dismissed.     If  natural   manures,  such   as  bones,  are  not  yet   likely 

to  be  used,  still  less  so  are  artificial  manures.  Not  only 
have  no  sources  of  the  raw  material  been  discovered  which 
would  pay  for  working,  but  the  acid  (sulpiiurie  acid,  or  oil 
of  vitriol)  required  for  their  manufacture,  costs,  at  present, 
far  too  mucb.  Over  and  above  would  be  the  cost  of  carriage 
both  of  raw  and  manufactured  material.  Once,  again,  the  rt^al 
difficulty  comes  in,  who  is  to  pay  for  these  ?  Only  crops 
giving  a  high  return  could  possibly  meet  the  outlay,  and, 
owing  to  lowness  of  prices  for  produce,  the  tendency  amonfj 
planters  towards  economy  in  artificial  manures  has  of 
]at«  been  marked.  The  day  is  still  distant,  I  believe,  when 
artificial  manures  can  ha  profitably  used  in  India.  Some 
great  cliange,  either  in  the  cost  of  manufacture  or  in  tbe  con- 
dition of  the  agricultural  classes,  must  take  place  first.  A 
leading  firm  of  chemical  manure  manufacturers  told  me,  before 
1  went  out  to  India,  the  result  of  their  efforts  at  introducing 
artificial  manures  into  Russia  and  the  East.  The  only  manure 
which  they  succeeded  in  getting  into  use  in  Russia  was  the 
cheapest  mineral  superphosphate,  and  then  only  in  the  enlight* 
ened  Baltic  Provinces,  where  the  farmers  were,  for  the  most 
part,  Germans.  While,  however,  there  may  be  no  immediate 
opening  for  artificial  manures,  it  behoves  those  concerned  in 
aufricultural  welfare  to  be  on  the  watch  for  any  developments 
that  may  take  place.  For  this  reason  I  consider  that  the 
presence  of  au  agricultural  chemist  would  be  of  service  iu 
possibly  discovering  and  in  utilising'fresh  manurial  eourcee. 

139.  In  connection   with  tbe  extended  use  of  manures,  whether  Adulteration  of 
for     employment    in   the   country   or    for   export,    it   is    well   to  ™»"""«s. 
point   out    that   the    practice   of   adulteration   has    already    been 
introduced.      This    is   the   case    with   bone-meal.       For   the   puf-  Bone-meal. 
pose  of  competing  a<zainst   the   well-known   firm,   Messrs.  Croft, 

Wells  &  Co.,  some  of  the  native  Hindu  and  Vatsi  merchants 
resorted  to  the  mixing  of  bone-meal  with  shell-sand,  lime,  and 
similar  cheap  materials.  After  inspecting  Messrs.  Croft, 
"Wells  &  Co.'s  bone-crnshing  mills  at  Thana,  near  Bombay, 
I  was  taken  to  the  Mazagon  Dock,  Bombay,  where,  at 
and  around  the  landing-stage,  were  several  small  establish- 
ments belonging  to  native  merchants,  and  provided  with  bone- 
crushing  machinery.  At  some  of  these  works  I  saw  heaps  of 
the  shell-sand,  lime,  etc,  referred  to,  and  of  the  bone-meal  to 
which  these  were  added.  I  was  enabled  to  get  samples  of 
the    materials  so    used,    and  I   give    aualyses  of  them  in  tho 
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Appendix.*  They  consisted,  in  one  instance,  of  sbell-sand, 
in  a  second,  of  burnt  magnesian  limestone,  or  substances  akin, 
to  it.  Naturally,  a  business  such  as  that  which  Messrs. 
Croft,  Wells  &  Co.  carry  on  will  have  its  imitators,  and  unfair 
dealings  may  be  used  in  the  competition.  In  this  way  the 
reputation  of  Indian  bonB-meal  as  exported  to  England  may 
be  prejudiced,  in  the  same  way  as  that  of  Indian  wheat  has 
been.  It  is  only,  however,  by  purchasers  insisting  on  re- 
ceiving a  definite  guarantee  of  composition  and  purity,  that 
security  in  transactions  can  be  obtained. 

oii-cake>.  The   adulteration   of  wheat    and   oil-seeds   will   be  considered 

later  on,  but,  so  far  as  my  acquaintance  went,  bone-moal  was 
the  only  manure  which  i  found  to  be  adulterated.  It  is  well 
known,  however,  that  rape-cake,  when  obtainable  in  England, 
is  almost  always  mixed  with  a  quantity  of  sand  and  earthy 
matter,  although  it  is  not  clear  where  the  actual  admixture 
takes  place. 

The  presence  of  a  chemist  would   be  a  means   of  detecting, 
and  probably  of  checking,  the  practice  of  adulteration. 

Points  In  which  140.  Having  now  reviewed  the  manurial  resources  which 
cSitivaVMdoea  are  in  more  or  less  general  use,  I  pass  on  to  consider  two  main 
mnnurLi'''  points  in  which  the  Indian  cultivator  does  not  make  full  use 
facaitieahehas.  of  what   he  has  at   hand.     These   are,    firstly,   the  non-utilisation 

of  night-soil;  secondly,  the   imperfect  conservation  of  the  ordinary 

manure  from  cattle. 

tKuitsatto''         l^l"  ^*   ^^   undoubtedly   the   case  that  a    very  great   improve* 
of  night-soil,      meut     might   be   effected,  in   Indian     agriculture   if    the    system 
of  utilising  night-soil,  sweepings,  etc.,  were  universal.     Of  special 
importance  does  this    become  in  a  country   which,  as  we  have  seen, 
is    too   poor   to   purchase     artificial      manures,  or     even    to   re- 
tain in    it   the    bones   now    sent  for   export.      Still     more   so 
when,  as  in  the  case   uf  India,    not  the  crops  alone  (such  as  wheat, , 
linseed,     and    other  oil-seeds)    are   exported,    but    also   the   very 
manures  which  might  be  supplied  in  the  refuse  from  the  oil-seeds , 
after  the  expression  of  the  oil. 
Mt-  Nicholson's        Mr.  Nicholson,  speaking  of  Coimbatore,  estimates  that  a  popn- 
opinion.  \!^%\ou  of  1,650,000  persons  takes  yearly  from  the   soil,   for    food, 

330,000  tons  of  grain,  and  a  lot  of  other  produce ;  of  this  but  little 
is  returned  to  the  land.  Mr.  Nicholson  sums  up  his  remarks  in 
terms  with  which  I  thoroughly  agree  : 

"  Every  man  should  void  himseU  en  or  for  his  field ;  artificial  manures  are 
too  expensive  for  the  taiyat,  and  he  must  adopt  either  the  Mosaic  plaa  or  the 
indireot  Flemish,  Germaii,  and  Japanese  plan.  It  is  this  manure  ^ight-soil) 
which  enables  the  Flemings  to  leouperate  their  soil." 

sani«ation  of  I  regard  the  spread  of  a  good  systern .  of  utilising  human   and 

household  refuse,  street.sweepings,  etc.,  on  the  land,  as  a  most 
potent  factor  in  the  improvement  of  Indian  agriculture,  and  having 
had,  among  other  duties,  to  enquire  into  different  schemes  for  town 

*  See  Appendix  M. 
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Sanitat  iooj  I  must  record  my  conviction  that  the  drg  systenf  is 
the  one  best  suited  to  Indian  circums  tances,  and  that  any  system 
which  diverts  from  its  proper  destination^  the  land,  that  which  has 
originally  come  from  it,  would  be  attended  by  loss  to  the  cultiva- 
tor and  to  the.  State,  and  would  not  be  satisfactory  from  a  sani< 
tary  point  of  vieWs 

142.  Prejudice  is  the   great   bar  to  the   proper   utilisation   of  ProjaiiM  >• 
night-soil.   It  is  not  that  its  value  is  not  known,  as  the  appearance  improvenunt. 
of  the  fields  nearest  to  any  village  will  testify,  for  the  growing  of 

a  tall  crop,  such  as  arhar  {Cajanus  indicm),  is  frequently  a  direct 
indication  that  that  particular  field  has  come  to  its  turn  for  receiv- 
ing manure.  On  these  fields  the  crops  are  manifestly  better  than 
the  rest ;  what  is  wanted  is,  greater  distribution  of  these  fields. 
The  hope  for  improvement  lies  in  the  gradual  breaking  down  of  improvlmen't. 
prejudice.  That  there  are  signs  of  this  going  on  is  evidenced  by 
the  fact  that  in  certain  towns,  such  as  Farukhabad,  Cawnpore,  and 
Nagpur,  the  ntilisation  of  night-soil  has  had  an  indigenous  origin, 
and  its  spread  has  been  due  to  other  cultivators  following  the  ex- 
ample set.  It  will  be,  on  the  one  hand,  by  the  force  of  example, 
and  by  the  necessity  of  adopting  the  most  remunerative  methods, 
and,  on  the  other  hand,  by  the'breaking  down  of  prejudice  through 
the  spread  of  education,  that,  by  degrees,  the  ready  and  natural 
means  of  replenishing  the  land  by  the  use  of  night-soil  will  come 
into  general  use. 

143.  In  a  great  many  towns  and  villages  it  is  the  practice  to  inaianoM 
utilise  the  sweepings  of  the  houses  and  streets,  but  not  the  night-  le  atiUsed. 
soil. 

I  will  now  instance  cases  where  the  ntilisation  of  night-soil  has 
been  efi'ected,  and  where  it  has  resulted  in  very  great  agricultural 
benefit,  alike  in  the  well-being  of  the  cultivators,  the  increase  of 
food  to  towns  and  villages,  and  an  increased  revenue  to  the  State. 
These  instances  will  afford  evidence  of  that  the  capabilities  that 
exist  for  the  improvement  of  Indian  agriculture /row?  within. 

To  take,  first,  cases  where  the  practice  has  been  indigenous  in 
origin. 

The  cnltivation  aronnd  Paruthabad  is  carried  on  almost  entirely  by  E6chhii.  Farukhabad. 
Men  belonging  to  the  sweeper  caste  collect  and  store  the  night-soil,  and  the 
Edchhis  nse  it  on  their  fields,  putting  on  as  much  as  25  tons  to  the  acre.  The 
sweepers  receive  annually  as  much  as  Bs.  40,000  for  the  manure.  Land  which 
is  el^e  to  the  site  where  the  manure  is  stored  is  assessed  at  Es.  20  an  acre, 
that  within  the  manure  limit,  Ks.  10—12,  and  land  outside  at  Rs.  5—6,  whilst 
where  liquid  sewage  can  be  baled  out  on  to  the  land  the  rate  goes  as  high  as 
Es  30—40.  These  high  values,  it  should  be  remembered,  are  due  entirely  to 
the  manure*,  and  not  to  the  soil.  By  its  aid  three  crops  a  year  are  grown,  first 
maize,  then  potatoes,  and  afterwards  tobacco. 

From  Farukhabad  Sir  Edward  Buck  t90k  some  of  the  iafA^i . cultivators  (i)  Cawnpore. 
and  induced  them  to  settle  at  Cawnpore.  Ihjs  they  did,  and  introduced  their 
BTstem  of  cultivation  most  successfully,  so  that  the  value  of  the  land  inoreased 
ranidlv  Only  a  portion  of  the  origmal  settlement  remains,  as  the  land 
was  reqnired  for  the  railway,  but  what  is  left  retains  still  the  name  of  "  Buok 
Sahib's"  village,  and  the  rent  is  Es  40  a  higha  (fths  of  an  acre).  The  Edehhia 
here  spend  as  much  as  Rb.  40  ft  Sis'Aa  on  the  manure,  and  it  is  siered  in 
trenches  fvr  one  year  before  it  is  used. 


no 
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At  Nawftbgang  also,  near  Cawnpore,  I  found  Chamar  enltivatova  u«itig 
night-Boil. 

(o)Nagpar.  Another  batoh  of  iTa'c^ Ai  cnltivators   was  transfen-ea   from  Parnkhabad   to 

IJagpur,  and,  as  mentioned  in  Chapter  III  (paragraph  2?),  not  only  did  they 
continue  their  special  kind  of  cultivation,  but  the  cultivators  around  (mostly 
EiinUs)  were  induced  to  follow  their  example,  so  that  now  the  entite 
manure  from  the  town  is  used. 

(<J)  Hosbtepar.  At  Hoshiarpnr  (Punjab)  night-soil  is  used  largely.  When  I  was  theral  was 
told  of  an  action  which  the  swSepet's  had  even  brought  againat  the  Municipality, 
to  prevent  their  hereditary  right  to  the  disposal  of  the  night-soil  being  taken 
away  from  them. 

(«)  Maltan.  Around  Multan,  street-sweepings  and  night-soil  are  used  together. 

(f)  Saharanpnt.  Just  outside  Saharanpur  I  saw  the  market-garden  cultivation  carried  on  by 
Sdnis.  They  use  town  refuse  and  night-aoil  togetierj  spending  for  sugar-oana 
as  much  as  Bs.  90  an  acre  in  mauure. 

ig)  Maerttt.  Meerut  is  aiiotber  place  where  night-soil  is  extensively  employed  for  market 

gardening,  also  by  S&nis  principally.  The  tu-eepers  collect  the  manure,  dig  it 
in  trenches,  leave  it  nearly  a  year,  and  then  tbe  Sdnis  go  and  fetch  it.  The 
price  the  cultivators  pay  is  Rs.  30  for  20-25  loads,  each  weighing  10  maunds 
of  80  lbs.  each,  which  makes  the  price  about  Bs.  4  a  ton. 

The  above  are,  so  far  as  1  have  been  able  to  separate  them^ 
examples  wherein  the  utilisation  of  night-soil  has  originated  from 
the  people  themselves.  The  instances  that  follow  are  those  where 
an  extended  use  of  night-soil  has  been  originated  mainly  by  Euro- 
pean enterprise. 

At  Amritsar  there  is  a  population  of  160.000,  involving  a  gross  annual  out* 
lay  of  Rs.  50,000  for  foavengering,  etc.,  but  no  less  an  income  than  Rs.  34,000 
is  received  from  the  sale  of  night»soil,  house  refuse,  etc.,  making  the  net  cost 
of  the  entire  scavengering  of  the  town  only  Rs.  16,000  yearly.  The  system 
wa>i  introduced  in  1877,  and  the  result  is  largely  dneto  the  energy  of  Mr.  B. 
Kicholl,  the  Secretary  of  the  Municipal  Committee.  Not  only  this,  but_  Hid 
m  arket-gai  den  cultivation  that  has  sprmlg  up  around  the  town,  as  the  joint 
result  of  the  urc  of  night-soil  and  the  coming  of  the  Bari-Doab  canal,  is  very 
remaikable.  Land  will  let  here  for  Bs.  30  and  Bs.  40  an  acre,  in  addition  to 
canal  water  charges.  The  cultivators  are  mainly  Arams  and  Kamhos  (nr.arket- 
gardeners).  It  is  only  in  the  rains  that  night-soil  has  to  be  buried;  at  other 
times  the  cultivators  come  and  take  it  away  as  soon  as  ever  it  is  brought  to 
the  dep6ts  on  the  borders  of  the  town,  and  so  great  is  the  demand  that  there  is 
often  quite  a  fight  to  get  it  !  Dry  earth  is  taken  into  the  houses  by  the 
sweepers.  The  cost  of  the  noannre  is  Rs.  5  for  a  hundred  donkey-loads,  each 
load  being  about  1  maund  (80  lbs.).  Even  the  suUage  water  that  passes 
along  the  open  sewers  of  the  town  is,  after  it  gets  outside  the  limits,  drawn 
np  by  a  Persian  wheul  and  is  poured  on  to  land.  This  larid  is  let  out  at 
Bs.  42  per  acre,  including  water  and  the  use  of  the  well.  What  water  passes 
on  is  taken  by  cnltivators  situated  lower  down  a  channel  {nullah),  into  which 
tbe  water  Sows. 

Foona  is  another  good  instance  of  what  can  be  done  in  an  Agricultural 
direction  by  the  use  of  night-soil.  Here  the  ashes,  house-sweepings,  etc., 
are  collected,  sifted,  and  burnt ;  the  nigbt-soil  is  collected  separately  and 
put  in  layers  with  the  ashes,  in  pits  IS  feet  X  IS  feet  and  one  foot  deep ;  1 
inch  of  ashes  is  used  to  every  5  inches  of  night-soil.  After  a  time,  the  whole 
is  mixed,  more  ashes  are  added,  and,  finally,  a  dry  poudrette  is  obtained  which 
takes  five  days  to  make  in  hot  weather,  eight  days  in  dry  weather,  and  12  days 
in  the  rains.  In  the  rains  this  work  has  to  be  done  under  cover,  There  is  a 
great  demand  for  the  manure  among  the  cultivators,  although  seven  years  ago 
they  would  not  have  anything  to  do  with  it.  The  extensive  sugar-cane  culti- 
vation around  Poena  is  entirely  due  to  thoscoming  of  the  canal  and  the  utili- 
sation of  the  Poena  poudrefte.  One-half  of  the  entire  cost  of  scavengering 
the  town  and  preparing  the  manure  is  met  by  the  sale  of  the  latter ;  in  1889-90 
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)t  realised  Bs.  34,604.     The  price  variea  Vith  the  demand,  b&t  is  about  Rs.  2 
per  cartload  of  700  lbs.,  say  Rs.  6  a  ton. 

The  urine  and  BuUage  water  is  not  utilised  as' it  is  at  Amritsar,  but  is 
allowed  to  flow  into  the  river.  It  would  be  well,  1  think,  both  for  the  sake  of 
the  land  and  also  of  the  river,  that  a  plan  snoh  as  that  employed  at  Amritsar 
should  be  tried.  Also,  it  is  clear  that  the  ready  way  in  which  the  manure  is 
'disposed  of  at  Amritsar  mast  save  much  trouble  and  the  expense  of  pre- 
paration into  poudrette. 

I  have  mention«d  (paragraph  75)  the  trenching  of  night-soil  on  salty  land  0')  Cawnpow. 
Xiitar)  near  Cawnpore.     Pita  are  dug  2  feet  deep,  and  only  a  light  covering  of 
e«rth  is  put  over  it ;  it  is  enongh,  howeverj  to  prevent  any  objeitionable  smell. 
Ijand   thus  trenched  lets  for  Bs.  45  pec  bigha  (fths  ol  an  acre)  where  there  is 
'water  ib  addition,  and  for  Bs.  17  where  there  is  no  water. 

The  night-soil  of  Allahabad  is  removed   by  the   Municipality,  and   poured  (j)  AHahabad. 
into  pits   1|  feet  deep,  soil   being  put  over  the  top.     Two  and  a  half  acres  are 
thns  treated  every  month,  and  the  soil  is  vastly  improved  both  mannrially  and 
mechanically  ;  it  becomes  quite  fine,  porous,  and  open,  whereas  beforehand  it 
WAS  hard  and  lampy. 

I  read  that  four  Municipalities  in  Behar  have  begun  to  dispose  of  night-  (/.)  Behar. 
soil  on   land,   and   have  realised  proitts  by   re-letting  the  land.    In  Gya  the 
profit  is  Bs.   100  to   Bs.   150  yearly ;   iu  MozuSerpore,  Bs.   120 ;   in  Busar, 
Bs.  84. 

At  Madura  (Madras)  night-soil  is  mixed  along  with  the  town-sweepings  in  (m)  Madura, 
the   municipal  refuse.     The  latter  costs  about  Ks.  2|  a  ton,  and  it  is  reported 
that  the  prejudice  against  it  is  passing  oS. 

At  the  Sovemment  Grass  Farm  at  Allahabad,  land  which  formerly  did  not  („)  Allahabad 
fetch   above  four   annas   (one-quarter   rupee)  a  ii^Aa  (fths  of  an  acre)  is  now  Grass  Farm, 
worth  Bs.  20  a  higha,  since  it  has  been  trenched  with  night-soil.     Town  refuse 
is  also  spread  to  a  thickness  of  three  inches  as  a  dressing  for  grass  land,  and  as 
many  as  five  cuttings  of  grass  can  be  obtained  in  the  first  year. 

144.  At  f  erozepore  (Punjab)  I  saw  in  use  the  system  of  sani-  saggcstions 
tation  which  I  consider  the  best  for  village  latrines.  It  is  the  Jafjojj^*^'  '*"'" 
pliin  o£  having  shifting  screens  or  enclosures,  made  of  bamboo^  and 
within  the  enclosed  area  a  shallow  trench  is  dugr,  earth  being 
thrown  over  at  once  by  the  attendant.  The  screen  is  moved  daily, 
and  in  this  admirable  way  the  land  gets  manured  evenly  and  re- 
gularly. Subsequently  it  is  ploughed  up,  and  crops  (mainly  vege- 
tables) are  grown. 

In  regard  to  village  sanitation,  a  suggession  that  is  worthy  of 
attention  was  made  recently  by  the  Poena  Agricultural  Associa- 
tion. The  proposal  was,  that  the  rubbish,  night-soilj  etc.,  should 
be  collected  by  village  servants,  hereditary  or  hired,  and  be  sold  to 
the  villagers  as  mawire,  the  proceeds  going  towards  payment  of 
the  expenses  of  keeping  the  villa<;eB  clean.  If  there  were  some 
system  of  this  kind  inaugurated  it  would  soon  prove  an  agricul- 
tural benefit. 

Where  night-soil  is  to  be  disposed  of  to  the  cultivators,  the 
system  in  use  at  Amritsar  seems  to  me  to  be  the  very  best  of  all, 
especially  as  it  provides  for  utilisation  of  sullage  water,  urine,  etc. 
Still,  it  may  not  be  possible  to  adopt  it  everywhere,  and  the 
Poona  plan  of  making  jtoudrette  may  sometimes  be  found  the 
most  practicable.  If  night-soil  has  to  be  trenched,  I  think  that 
there  is  no  necessity  for  the  deep  trenching  so  often  employed.  A 
depth  of  1^  feet  of  earth,  or  even  1  foot,  is  not  called  for;  earth 
is  a  capital  absorbent  and  deodoriser  of  night-soil,  and  a  thin  coat- 
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in^  of  it  on  the  top  of  the  night-soil  is  sufficient  to  prevent  any 
smell.  If  a  foot  or  more  of  night-soil  is  put  in  a  trenoh  it  is  apt 
to  form  a  scum  aud  to  dry  ou  the  surface  whilst  remaining  moist 
below,  consequently  it  does  not  amalgamate  well  with  the  eartli. 
If,  on  the  other  hand,  a  depth  of  only  two  or  three  inches  of 
night-soil  be  used  it  is  much  more  quickly  incorporated  with  the 
soil,  and  the  land  is  earlier  ready  for  sowing,  or  for  trenching 
again. 

145.  Although  the  foregoing  eases  of  the  utilisation  of  night- 
soil  have  been  named,  they  are  exceptional,  and  there  is  still  a 
general  neglect,  throughout  the  country,  of  this  useful  source  of 
manure,  one  doubly  useful  because  it  is  at  hand  and  has  not  to  be 
purchased. 

Througiiout  Bengal,  for  example,  night-soil  is,  as  a  rule,  not 
used  at  all;  in  Sural  (Bombay)  and  Ahmedabad  town-sweep- 
ings are  regularly  used,  but  not  night-soil.  Similarly,  in  Madras 
I  found  that  at  Shiyali,  Salem,  and  Avenashi,  only  the  sweepings 
were  used.  In  some  places  there  was  no  one  to  collect  the  night- 
soil  ;  in  others,  there  was  a  general  idea  that  a  crop  would  not 
grow  with  it,  though  the  experiment  had  never  been  tried ;  in 
others,  again,  no  one  would  touch  the  material.  In  brief,  in 
almost  all  the  villages  which  I  went  to,  and  in  whatever  Presi- 
dency, as  soon  as  I  asked  the  question  whether  they  made  use  of 
the  night-soil,  the  cultivators  shrugged  their  shoulders  and  turned 
away. 

But  I  believe  that,  in  time,  a  change  will  come ;  and,  if 
reasonable  arrangements  be  made,  and  the  example  given  else- 
where be  wisely  enforced,  there  will  undoubtedly  follow,  distinct 
agricultural  improvement. 

146,  The  second  point  in  which  the  cultivator  does  not  make 
full  use  of  what  lie  has  at  hand  is  in  the  conservation  of  the  ordi- 
nary manure  from  cattle.  Excellent  as  in  many  respects  his  cul- 
tivation is,  yet  in  his  method  of  securing  to  advantage  the  drop- 
pings of  his  cattle,  the  raiyat  is,  I  am  sure,  greatly  at  fault.  This 
is,  in  fact,  one  of  the  comparatively  few  matters  which  lie  close  to 
hand  in  which  he  can  be  shown  a  better  way.  Perhaps  in  no  respect 
has  the  British  farmer  of  recent  years  advanced  so  much  as  in  the 
economy  introduced  by  the  proper  making  of  farmyard  manure. 
The  superiority  of  box-made  manure  to  that  of  open  yards  needs  no 
explanation  here  ;  the  advantage  of  recovering  in  the  manure  the 
cake  which  has  been  fed  to  beasts  is  fully  admitted,  as  also  the  folly 
of  allowing  the  tirine  to  go  to  waste.  But  in  India  it  is  quite 
different ;  no  litter  is  supplied  to  the  cattle,  and  not  once  in  a 
thousand  times  is  any  attempt  made  to  save  the  urine.  The 
solid  excrements  are  picked  up,  and  either  made  at  once  into  cakes 
for  burning,  or  else  they  aie  thrown  on  the  manure  heap,  such  as 
it  is.  The  urine  sinks  into  the  ground,  generally  in  the  hollows 
worked  out  by  the  animals'  feet.  Mow  and  again  a  little  of  the 
softened  earth  is  scraped  away  and  thrown  ou  the  manure  heap, 
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but  it  results  in  little  more  than  a  deeper  hollow  being  made, 
and  serves  to  expose  a  fresh  surface  for  ,tbe  urine  to  sink  into. 
The  value  of  the  urine  is,  I  am  sure,  not  only  not  fully 
appreciated,  but  is  actually  unknown  to  a  very  large  number 
of  the  oultivators.  Did  they  know  its  value  they  might  do 
something  more  to  save  it. 

I  give  here  an  analysis  of  a  sample  of  Urine  taken  direct 
from  Indian  working  bullocks,  at  the  same  time  and  under  the 
same  circumstances  as  the  sample  of 'dung,  the  Analysis  (A)  of 
which  is  given  in  paragraph  \%\  of  this  chapter  [Table  VIII]. 
For  the  sake  of  comparison  I  give  a  standard  analysis  of  cows' 
urine  (English).* 


AnaIiTEEs  01'  Ubihe  from  iNBiAtr  Bdi,loCes  and   English   Cows. 


Analyses  of 
nrine. 


TTrine  of] Bullocks 
(Indian). 


Water  and  eraporable  mattera   . 

*  Solid  lesidue     .... 

*  inciiidinfir  mineral  matter  (aBli)t 
t  containing — 

Sand 

Jjime  ..... 
Magneaia  .... 
Potash  ,  «  .  .  • 
Soda  .        . 

FhoHphoric  acid  .        • 

Total  nitrogen     .... 

eqtial  to  ammonia     ... 
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■08 
■67 
■643 
•02 
•022 
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91 '60 
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■90 
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Tablb  XI. 
Akaxtbes  of  Leaves  ased  in  Mysobe  for  Liitbb. 


Analyses  of 
leaves  used  for 
litter. 


Hoistnre    ... 

*  Organic  matter. 

f.  Hineial  matter  (ash) 

t  containing— 

FhoHDhate  of  lime 

Silica 

-Potash  ,     .        . 

*  containing  nitrogen . 

equal  to  ammonia 


10-13 

10-72 

•'S-U, 

svea 

was    • 

4-60 

IfCOO 

lOOOO 

1-07 

•23 

3'S3 

■04 

•73 

1-09 

•91 

1-18 

I^IO 

1-4S 

Bbsibbvob.— ^naZyttt  0.— JolUEton  and  Cameron's  Bilemeats  of  Agricaltaral  Chemistry  and 

Geology,  page  321. 


*  See  alBO  Appendix  Q, 
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ot'l^ae  ^^^^°       Comparing  the   two  analyses   of  urine,  the    Indian   sample  is 
not  inferior  to  the   English,  and    contains  even   more  nitrogen. 
Urine  contains   the  greatet  part  of  the  potash  of  the  total  void- 
ings ;  and,  tliough  I  do  not  know  the  average  quantity  of  urine 
yielded  by  cattle  in  India,  it  has  been  found  in  England  that  the 
total  amount  of  nitrogen  voided  in  the  urine  is  frono  three  to  four 
times  the  quantity  contained  in  the  solid  excrements.     Seeino-, 
therefore,  that  the  urine  of  animals  is  richer  in  fertilising  matters 
than   the  solid  excrements,  the  loss  involved  by  letting  the  urine 
go  to  waste  must  be  very  large.     The  answer  generally  given  by 
cultivators  when   I    asked    them   why    no   litter    was  used,   was, 
"  We  have  not  enough  fodder  for  our   cattle.     How  shall  we  give 
them    any  litter?"     And    yet    this   is    not   a  real  answer,    for, 
when  I  turned  to  the  manure  heap,  I   almost  invariably  found  in 
it  stalks  and  straw  and   leaves,   all  of  which  would  have  done  to 
Litter  not  used,  usc  as  litter.     These  stalks  were  thrown  in  anyhow ;  so,  too,  the 
solid  manure;    but  there   was  no  attempt    to   make  really  good 
farmyard  manure  out  of  it,  or  to  let  the  dung,  as  it  fermented, 
break    down    and   decompose   the   stalks   and    straw  and   form   a 
uniform  mass.     Each  material  was  left  to    itself — the   stalks  to 
remain  as  they  were,   hard  and  desiccated,  tlie  manure  to  get  dry 
and  to  lose  part  of  its  value  by  exposure  to  the  fierce  sun  during 
the  hot  season,  or  to  the  heavy  rain  in  the  wet  season.     Had 
these    stalks,   straw,    etc.,   been   put   under   the  cattle,  and  been 
trarapifd  down  by  them,   it  would  have  served  to  retain  a  not 
iocoiisiderable     portion    of    the  urine      and    would    have    made 
a   more  uniform  material,  and    one  which    would    have  all  rotted 
together  aferwards,  and  formed  good  farmyard  manure,     I  do    not 
say  there  is  abundance  of  material  for  litter  in  all  cases,  but  there 
is    eerlaiuly   a   great  deal  that   might   be   utilised.     Leaves,   for 
instance,   though  collected  for   parching    grain,  are  neglected  for 
litter.     Again,  if  loose  earth  were  sprinkled  on  the  floor,  to  make 
up  the  deficiency   of  litter,  and  if  this   were  to  be   periodically 
removed,  much  of  the  urine  could  be  collected.     Waste  and  coarse 
grass,  shrubs,  weeds,  leaves,  and  rubbish  of  almost  any  kind  would 
serve  for  the  purpose,  and  I  have  often  thought  that  if  I  could  but 
spread  the  so-called  manure  heap  under  the  cattle  again,  1  could 
double  its  value. 

Where  the  cattle  are  better  cared  for,  earth-nut,  gingelly  cake, 
gram,  and  other  foods  having  high  manurial  values  are  given  to 
them  frequently,  but  it  is  not  borne  in  mind  that  with  these 
more  concentrated  foods  it  is  only  about  one-tenth  of  the  nitro- 
genous and  mineral  constituents  of  the  foods  that  actually  goes 
on  to  the  body  of  the  animal  and  repairs  its  waste,  but  that 
nearly  nine-tenths  remain  in  the  solid  and  liquid  droppings.  It 
is  the  knowledge  of  this  fact  which  has  made  English  farmers 
careful  to  preserve  the  manure  of  cake-fed  cattle,  and  to  keep  their 
stock  in  covered  yards  instead  of  in  the  open. 

Another  frequent  source  of  loss  is,  that  the  manure  is  often 
put,  not  in  pits,  but  in  luose  heaps  into  which  sun  and  rain 
can  easily  penetrate.  Even  when  pits  occur,  they  are  often  not 
much  more  than  holes  dug  in  the  ground.  If  the  bottom  of  the 
pit  were  well  rammed  down  and  the  sides   beaten  firmly,  or,  where 
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possible,  plaetpred  over  with  clay  and  allowed  to  harden,  much 
loss  would  be  saved.  The  manure,  once  in  the  pit,  ought  to  be 
tarned  over  occasionally,  even  in  India,  so  as  to  get  the  drier 
portions  mixed  with  the  moister,  and  to  make  the  mass  rot 
evenly  together.  When  the  rains  eonae,  there  is  no  difiioulty 
in  covering  the  pits  with  earth,  and  if  the  manure  were  well 
made,  and  less  like  the  contents  of  a  rubbish  heap,  less  space 
would  betaken  up,  and  it  would  well  rtpay  to  cover  it  with  earth 
as  suggested. 

In  Appendix  F  I  have  given  an  analysis  of  a   sample  of  the  nramings  ftom 

T-,  i*-!  J'-  e  I  L     -a      L     manure  heaps. 

liquid  which  was  draining  away  from  a  manure  heap  at  i3art- 
chiahulla,  Munjerabad,  Mysore,  and  alongside  I  have  put  the 
analysis  of  a  similar  sample  from  a  manure  heap  in  England. 
Ther>e  figures  show  that  the  drainings  from  the  Indian  manure 
heap  are  slightly  richer,  both  in  solid  matters  (including  potash 
and  phosphoric  acid),  than  those  in  the  English  sample,  .and 
that  they  contain  considerably  more  nitrogen.  It  is  evident,  therefore, 
that  allowing  the  drainings  to  go  to  waste  is  productive  of  con- 
siderable loss  in  India,  equally  as  it  has  been  found  to  be  the  case 
in  England. 

147.  One  objection   made  to    littering   cattle   is,    that  if   they  objections  to 
were  kept  in  sheds  with  litter  under  them  they    would  be  pestered 

with  ticks  and  flies,  and  that  on  this  account  cattle  have  to  be 
occasionally  tethered  out  in  the  open  fields.  Of  course,  when 
flies  or  ticks  are  particularly  troublesome,  the  cattle  can  be  tethered 
outside,  if  necessary,  just  the  same  ;  but  it  is  simply  the  general 
principle  that  I  am  advocating,  one  which,  if  adopted,  would  result 
I  am  sure,  in  much  saving. 

Another  objection  is  the  one  which  the  English  farmer  made 
when  covered  yards  were  first  introduced,  viz.,  that  the  cattle 
would  be  unhealthy  ;  however,  in  England  this  has  not  been 
found  to  be  the  casn,  and,  even  as  it  now  is,  Indian  cattle  are 
often  tied  up  in  sheds  ;  so  I  do  not  believe  for  a  moment  that 
the  sprinkling  of  a  small  amount  of  litter,  coarse  grass,  etc., 
supplemented  by  loose  earth,  would  have  any  other  effect  than 
to  make  the  sheds  smell  very  much  sweeter  and  cause  a  very  im- 
portant saving  in  manure.  The  popular  idea  in  India,  that 
cattle  kept  in  sheds  with  litter  put  under  them  would  fall  ill, 
has  been  disproved  by  a  15  years'  experience  at  the  Saidapen 
Farm,  Madias.  Mr,  Benson  adds,  from  his  own  observations 
in  the  Presidency,  that  he  has  neper  heard  of  a  case  where  any 
harm  has  resulted  to  the  cattle  from  their  being  littered  in 
sheds. 

To  my  mind,  a  much  more  potent  reason  given  for  the  non- 
adoption  of  the  system  is  found  in  the  answer  which  a  raiyat 
gave  me  at  Avenashi  (Coimbatore).  "  It  is  hard  enough  to  get 
"  sheds  for  ourselves,"  he  said  ;  "  how  shall  we  get  them  for 
«'  our  cattle  ?" 

148.  It  is  clear   tome  from   what  I  have  seen  all   over  the  instanoesof 
country,  and  also  from  the  writings  of   others,   that   manure  is  "a'SJ'kept"* 
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not  well  kept,  and   that  there  is   great  room   for   improvement 
in  this  particular. 

(o)  PuDjab.  A  little  beyond  Mnltan  I  saw  heaps  of  dung  scattered  "over  the  fields  ;  they 

had  been  left  out  in  this  way  for  over  a  month. 

At  Giijrat  I  noticed  that  npoa  the  manure  heaps .  was  thrown  a  quantity 
of  stalks  and  other  material  which  would  have  done  over  and  over  again  for 
litter.  The  greater  part  of  the  refuse  is  sold  for  the  local  trade  of  pottery- 
making,  and  the  cultivators  mainly  depend  for  manure  upon  the  coming  of 
the  silt  from  streams. 
Mr.  B.  B.  Francis,  of  Ferozepore,  writes  to  me  :— 

"The  most  important  question  in  the  improvement  of  oar  agriculture  is 
"  to  improve  the  collection  and  storage  of  manure,  which  would)  at  the  eaine 
"  time  be  a  measure  of  sanitation." 

(S)  Novth-West        It  is  a  frequent   practice  at  Cawnpore  to  spread  the  manure  out  on  the 
Provinces.  fields  early,  and  to  leave  it  in  heaps   until   the   rain   comes.     By  doing  this 

considerable  loss  is  incurred  ;  the  manure  ought  to  be  spread  out  at  once  over 

the  ground,  and  then  the  loss  would  not  occur. 

Mr.  Moens,  in  the  Bareilly  Settlement  Report,  says  : — 

"  There  are  two  points  on   which  our   agriculturists  need    instruction— 

"  (1)  growing  green  crops  for  cattle  j  (2)  the   proper  management  of  their 

"  manure." 

(o)  Bengal,  I"  Tirhoot,  I  saw  near  Bara,   heaps  of    manure  lying  in   fields  where  they 

had  been  exposed  fur  several  weeks,  and  were  fast  losing  their  goodness. 

The  following  extracts  are  taken  from  Bengal  Reparts  ; — 

Falamau. — "  Manure  is  kept  on  the  bare  ground,  and  a  great  deal  is 
"  wasted." 

Burduian.—"  Manure  heaps  are  not  well  kept,  and  the  urine  is  wasted. 
«'  Sometimes  the  heap  is  very  carelessly  managed,  and  let  to  get  too  dry.  No 
''lii'tei' is  used,  and  the  urine  is  allowed  to  sink  into  the  mud  floor  of  the 
«'  cow-shed.' '  * 

Dacca. — "  Instanoes^are  not  wanting  of  heaps  of  rich-fed.  cattle-manure 
"  wasted." 

(ii)  Madras,  I"   0^7  a  few  places  in  Madras  did  I  find  any    attention  paid  to  the 

preservation  of  manure.  At  Avenashi  no  litter  of  any  kind  was  used,  and 
the  culti  vators  seemed  even  to  be  unaware  that  leaves  might  be  used  as  litter. 
On  the  manure  heap  a  quantity  of  straw,  weeds,  etc.,  was  thrown,  but  it  was 
not  rotted  at  all,  and  might  quite  well  have  been  used  as  litter.  All  this 
time  the  bullocks  were  tethered  in  the  open,  and  their  urine  was  being  wasted 
on  the  hard  bare  ground.  If  only  the  stalks,  etc.,  had  been  thrown  under 
the  cattle  the  urine  might  have  been  partially-  soaked  up.  It  is  only  right 
^.o  add  here,  that  the  /■aiyai*  expressed  themselves  as  very  ready  to  receive 
jnstruction  from  anyone  who  would  impart  it  to  them. 

At  Shiyali  and  Madura  I  saw  no  litter  used,  except  in  one  instance. 
Air.  Benson,  writing  of  Kuruool,   remarks  on  the  bad  way  in  which  manure 
IB  kept. 

Of  Fallachi,  in  the  Coimbatore  district,  Mr.  Nicholson  says  :— 

"  The  improvidence  of  the  rasjyai  is  here  exhibited  in  his  reckless  waste 
"  of  manure,  whether  animal  or  otherwise,  which  lies  everywhere  around  the 
"  villages." 

(a)  GoveinineTit        Even    at  the    Government  Experirnental   Farms,  although  in   some  cases 
Expeiimental     gare  was  taken  to  store  the  manure  better  than  the  raiyats  did,  I  found  there 
was  still  great  room  for  improvement. 

I  must  make  an  exception  in  the  case  of  the  Saidapet  Farm,  Madras,  for, 
here,  littering  of  cattle  was  carefully  done.  But  at  one  of  the  Bombay 
Farms  (Foona)  the  urine  was  allowed  to  trickle   down  an  open   drain,  merely 
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out  in  tbe  earth,  but  not  piped  in  any  way  and  was  sapposed  to  flow  on  to  a 
manure  heap  at  the  other  side  of  the  farm  buildings,  and  situated  a  con- 
siderable distance  oFt.  The  consequence  was,  that,  so  far  asi  I  could  see, 
the  urine  was  all  absorbed  in  the  earth  before  it  reached  the  heap,  except, 
perhaps,  when  a  heavy  fall  of  rain  might  wash  it  down  in  a  dilated  state.  The 
solid  dung  wus  thrown  on  the  heap  alosg  with  stalks,  etc.,  and  the  whole  was 
left  exposed  to  son  and  rain.  At  the  other  Bombay  farm  (Bhadgaon)  much 
more  care  had  been  taken,  and  better  manure  was  produced,  although  the  heap 
onght  to  have  been  better  mixed  up,  and  turned  occasionally  ;  the  urine  from 
the  cattle  was,  however,  allowed  to  mingle  with  the  rain  water  from  the  roofs 
of  the  sheddings. 

149.  I  believe  that  a  great  deal   might  be   done    by    showing  The  value  of 
the  usefulness  of  leaves  for  litter.     When  I  was  in    Mysore   I  saw    °' '" 
leaves  beinw  u^ed  by  coffee  planters  as  litter  in   covered-  sheds   for 

the  making  of  cattle-manure,  and  it  is  quite  feasible  to  extend 
this  practice  to  many  other  parts.  A  slight  sprinkling  of  fresh 
leaves  on  the  surface  every  now  and  then  is  all  that  is  necessary, 
whilst  the  lower  layers  get  trodden  and  matted  well  together, 
forming  capital  manure.  In  Table  XI,  paragraph  146,  1  have 
given  two  analyses  of  leaves  eolleoted  for  this  purpose,  a  large 
quantity  having  bten  mixed  carefully  and  subdivided  repeatedly  to 
get  average  samples.  A  comparison  of  these  analyses  with 
that  of  farmyard  manure,  (Table  VIII,  paragraph  121)  will  show 
that  there  is  more  nitrogen  and  about  the  same  amount  of  potash 
in  the  leaves  as  in  the  dung  ;  the  Jarge  proportion  of  vegetable 
(organic)  matter  must  also  exercise  decided  benefit.  In  one  in- 
stance the  amount  of  phosphate  of  lime  is  as  much  in  the  leaves  as 
in  the  farmyard  manure.  The  two  analyses  \oi  leaves  show  con- 
siderable variation  in  the  amount  of  mineral  matter  in  each,  this 
arising,  doubtless,  from  different  kinds  of  leaves  being  used.  The 
relative  values  of  different  kinds  of  leaves  for  manurial  purposes 
has  still  to  be  worked  out.  The  leaves  of  the  Jack-fruit  tree 
(Arlocarpus  integrifolia)  formed  a  large  proportion  of  the  sample 
marked  fl.  The  leaves  analysed  were  those  collected  on  Mr.  R. 
H.  Elliot's  coffee  estate  in  Mysore,  and  were  similar  to  those  he 
was  ill  the  habit  of  using  for  littering  his  bullocks.  In  some  parts, 
for  example,  on  the  Malabar  coast,  it  is  the  practice  to  collect  and 
use  leaves  for  manure. 

150.  If  I  have  spoken  of  manure  being  badly    kept,    it  is   only  instances  of 
right  to  mention  a  few  instances  where  it  is  better  looked  after  : — "eJiVrMMl"!. 

The  Saidapet.  Farm  at  Madras  has  already  been  spoken  of  as 
one  instance. 

On  the  eastern  side  of  Rawal  Pindi  it  is  the  practice  to  impreg- 
nate stable  litter  with  urine  before  throwing  it  on  the  manure 
heap. 

In  Tinnevelly,  earth  is  often  thrown  over  manure  heaps  before 
these  are  used  for  the  cotton  crop,  ' 

Littering  of  cattle  by  the  coffee  planters  in  Mysore  has  been 
referred  to. 

At  Shiyali  Mr.  S.  Sabanayagam  Mudliar  makes  pits  and  clamps 
the  manure  closely  together;  in  Gujardt  (Bombay)  manure  is   kept 
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iu  pits  and  not  ia  heaps;  at  Nadiad  Mr.  Beohocdas  Viharidas 
Deeai  has  a  very  larsje  miisoiiry  pit  in  wnich  manure  is  stored, 
and  from  which  his  tenants  (those  from  whom  he  takes  a  share  of 
the  produce)  are  supplied.  It  was  at  Nadiad,  too,  that  I  witnessed 
perhaps  the  most  careful  method  of  conservation  of  manure  to  he 
found  anywhere  in  India.  At  the  time  of  my  visit,  the  method 
was  unfortunately  threatened  with  abolition  through  the  action  of 
the  Sanitary  Authority.  The  practice  in  the  town  was,  to  keep  the 
cattle  in  sheds  within  the  compounds;  the  ground  sloped  away  into 
one  corner  close  at  hiind,  where  a  jiit  was  carefully  dug  and  plas- 
tered ;  a  channel  was  cut,  leading  from  where  the  cows  stood,  and 
alonff  this  the  urine  was  led  into  the  pit  (a  distance  of  only  a  few 
yards).  In  this  way  the  urine  was  soaked  up  and  absorbed  by  the 
solid  excrements,  ashes,  and  house-sweepings.  As  fresh  manure 
was  dropped,  it  was  added  to  the  heap  by  plastering  it  over  the 
surface.  In  this  way. an  almost  solid  block  of  first-rate  manure, 
including  the  urine,  was  formed,  and  the  surface  getting  quickly 
hard  and  dry,  there  was  little  or  no  smell,  nor  anything  objectionable. 

151.  The  instances  of  manure  being  properly  preserved  are, 
however,  very  rave,  and,  broadly  speaking,  it  ma}'  be  said  thai 
the  Native  does  not  know  the  best  way  of  making  cattle-manure, 
nor  of  preserving  it  when  he  has  it.  At  the  same  time  I  fully 
believe  that  if  he  were  shown  how  to  do  it,  and  were  to  be  convinced 
that  the  practice  is  better  than  his  present  one,  he  would  adopt  it, 
and  would  litter  his  cattle. 

A  great  opportunity  is  given  to  Government  Experimental 
Farms  to  show  how  this  can  l.e  done.  If  this  matter  were  seriously 
taken  up  simultaneously  at  all  Experimental  Farms,  and  tlie 
cultivator  were  shown  (as  I  am  sure  he  would  be)  that  better 
manure  could  be  made,  and  better  crops  be  grown  as  the  result  of 
saving  the  urine  and  storing  the  whole  eiiretuUy,  it  would  do  far 
more  good  than  experimenting  with  artificial  manures  which  are 
altogether  beyond  the  reach  of  the  raii/al, 

152.  My  enquiries  into  the  subject  of  the  better  conservation  of 
cattle-manure  brought  me  into  contact  with  points  concerning 
village  sanitation.  To  one  of  these,  as  distinctly  affecting  agri- 
culture, 1  must  refer,  more  especially  as  the  extended  application 
of  the  sanitary  rules  is  contemplated.  This  I  can  best  illustrate  by 
the  instance  of  Nadiad,  in  Gujarat  (Bombay),  to  which  I  referred 
in  paragraph  150,  Itiiere  described  the  careful  method  by  which 
the  cultivators  preserved  the  solid  and  liquid  droppings  of  their 
cattle,  keeping  them,  as  well  as  the  ashes,  house-sweepings,  etc.,  in 
such  a  way  that  there  was  the  minimum  of  agricultural  loss,  and 
at  the  same  time  no  smell  or  other  objectionable  feature  was    intro* 

Hardship  of  the  duced.  Notwithstanding  the  care  exercised  by  the  cultivators,  the 
sanitary  authorities,  in  their  activity,  had  ordered  the  removal  of 
the  manure  heaps,  and  bad  forbidden  the  keeping  of  pits  within 
the  precincts  of  the  dwellings.  The  consequence  of  this  was, 
that  when  I  visited  Nadiad  in  July  18tf0,  instead  of  there 
being    closely-packed    heaps      of      well-rotted      manure     within 
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the  compoun,d8,  the  urine  being  absorbed  before  it  had  had  time 
to  decompose,  I  found,  lying  along  the  roadsides,  or  in  the  lanes, 
or  by  the  hedge-sides,  numerous  small  loosely •  packed  unfermented 
heaps  of  fresh  manure  and  rubbish,  on  which  the  rain  beat  down, 
washing  out  the  goodness,  and  rendering  it  cold  and  unferment- 
able.  Women  might  be  seen  carrying  out  in  baskets  on  their 
heads  mere  handfuls  of  manure,  they  having  frequently  to  go  a 
considerable  distance  several  times  a  day.  Within  the  compounds 
it  was  even  worse,  for  the  cattle  being  still  kept  there,  the  urine, 
now  no  longer  absorbed  nor  allowed  to  collect  in  the  pit,  flowed 
over  the  ground,  and,  mingling  with  the  rain  water,  ran  into  the 
open  street  and  along  the  sides  of  it,  producing  in  its  decomposition, 
wherever  it  dried  up,  a  powerful  smell  which  was  the  very  reverse 
of  sanitary.  The  effect  of  the  so-called  rem^idy  was  to  produce  a 
state  of  things  infinitely  worse  than  before.  But  it  is  the 
agricultural  loss  to  which  I  wish  particularly  to  refer.  The  people 
(they  are  Pi2<«<^or«)  complained  bitterly  of  having  to  convey.the 
smalllotB  of  manure  outside  the  town  every  day ;  they  say  that 
it  was  against  the  Patidars'  feelings  to  let  their  women  carry  the 
manure  out  themselves,  and  so  they  had  to  pay  for  hired  .labourers 
to  do  it ;  that,  when  the  heaps  were  put  out,  they  were  constantly 
liable  to  be  stolen  ;  that  the  manure  was  not  well-madej  the  urine 
was  lost,  and  the  heap  much  spoilt  by  the.  rain,  so  that  it  never 
rotted  properly.  To  test  them,  1  asked  to  see  what  they  called 
well-made  manure,  and  soon  I  was  shown  some  well-rotted,,  nearly 
black,  rich  manure,  obtained,  no  doubt,  from  a  manure  pit  ,  which 
had  not  yet  been  removed.  The  quality  of  this  was  such  as  to 
convince  me  that  these  people,  at  least,  knew  what  good  manure 
was  and  how  to  make  it.  In  a  part  like  this,  where  a  magnificent 
cultivation  was  in  a  very  great  measure  the  result  of  the  careful 
conservation  of  manure,  it  seemed  to  me  a  great  mistake  that  the 
sanitary  authorities  should  have  stepped  in  only  to  produce  a  stale 
of  things  infinitely  worse  than  before  in  a  sanitary  light,  and  one 
that  involved  decided  agricultural  loss.  It  is  absurd  to  take  such 
measures  while  still  allowing  cattle  to  remain  within  the  com- 
pounds, the  urine  polluting'' the  streets,  and  the  manure  heaps 
inaking  the  roadsides  objectionable.  Either  the  Pnlidars  ought  to 
be  allowed  to  follow  their  economical  and  unobjectionable  praatice, 
or  the  cattle  ought  not  to  be  allowed  to  stand  at  all  within  the 
compounds.  The  reason  stated  for  the  action  of  the  authoiities 
was,  that  human-ordure  was  also  put  on  the  heaps  in  the^  pits,  and 
a  rule  was  made  to  compel  the  people  to  resort  to  the  latrines 
outside  the  village.  Even  if  a  little  ordure  did  so  go,  it  was  of 
small  consequence  and  showed  a  sense  of  economy ;  and,  besides, 
whatever  sanitary  rules  may  be  made,  I  do  not  believe  that  they 
will  ever  succeed  in  compelling  the  women  to  go  out  at  night  into 
the  fields  where  the  latrines  are.  The  people  of  Nadiad  are  very 
healthy,  and  epidemics  are  much  more  frequent  in  the  towns  than 
in  these  rural  districts.  It  was  pointed  out  also  that,  while  the 
presence  of  the  manure  heaps  was  considered  by  th^;  sanitary 
authorities  to  be  highly  dangerous,  it  was  the  practice  everywhere 
to  plaster  the  walls  and  floors  of  houses  with  cow.dung,  and  yet  no 
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pne  got  ill  from  i]b.  Fully  0De7<ihird  of  the  entire  population  6l' 
Nadiad  were  cultivators.* 

When  I  was  in  the  Central  Provinces  I  found  that  similar 
rules  were  being  enforced  on  account  of  the  fear  of  cholera. 
Nevertheless,  the  cattle  were  still  allowed  to  be  tied  up  at  the 
bouses,  although  the  manure  had  to  be  carried  outside  the  villages. 
Here,  however,  the  manure  heaps  were  not  kept  with  the  same 
care  as  was  exercised  at  Nadiad. 

I  might  mention  in  this  connection  the  desirability  of  covering 
over,  both  in  towns  and  in  villages,  all  wells  which  are  used  solely 
for  drinking  purposes. 

In  view  of  the  contemplated  extension  of  the  application  of 
sanitary  rules,  I  have  gpne  into  these  matters  at  consideiable  length, 
as  I  think  that  attention  should  be  paid  to  them, 

153.  There  is  one  way  in  which  the  manure  supply,  both  of 
eattle-mannre  and  of  night-soil,  could  be  used  to  better  advantage, 
but  it  is  hardly  a  feasible  plan  now,  I  fear,  I  have  remarked 
upon  the  appearance  of  a  North-West  village,  the  habitations 
crowded  together,  the  wells  and  the  best  cultivation  and  the  most 
highly  manured  land  lying  close  around  the  village  site.  This, 
doubtless,  has  arisen  out  of  the  experience  of  the  past,  owing  to 
the  necessity  of  combination  for  self-protection  against  the  raids  of 
marauders.  Undoubtedly,  however,  if  the  habitations  could  now 
be  more  scattered  over  the  land,  and  not  be  huddled  together  on 
one  spot,  the  manure  would  be  more  widely  distributed  also,  and 
probably  not  be  so  much  wasted;  the  wells  also  would  be  dotted 
about  and  not  clustered  together.  Captain  Chapman  told  me  that 
when  he  came  into  possession  of  his  property  at  Shahpore,  in 
Oudh,  one  of  the  first  things  he  did  was  to  dig  wells,  not  around 
the  village  site,  but  distributed  over  different  parts  of  the  estate. 
The  consequence  was,  that  when  new  settlers  came,  they  fixed  their 
dwellings  where  the  wells  were,  and  thus  the  manure  from  their 
cattle  was  distributed  over  a  wider  area  and  was  not  concentrated 
around  the  dwellings,  leaving  the  outlying  parts  unmanured. 

Could  the  habitations  be  more  scattered,  and  the  wells,  too,  the 
land  would  certainly  be  better  manured. 


*  Since  writing  the  above,  I  have  heard  that  the  Collector  oi  Nadiad  has  recpn^mended  tl^at 
%^e  ii)hD^ita|)t4  b^  MIowed  to  keep  their  manare  heaps  in  the  town'  as  betor'e,  provided  that  each 
niah  mAes  a  pit  with  brick  sidei,  and  that  the  manace  be  removed  to  the  0eldB  ,ai  gopn  aa  the 

{iu».ti}ii.' ■  ■  "   '   -'■    ■■■.''     '•    ■■■  ■  "■  "  ■    'T^--'  ■■-   "^  ■'•  ■ 
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154.  Whilst  A  few  sqils,  such.jas  those  ^qf  .sUt-ryepe^ed  tracts, 
the  black  cotton-soil^  and  newly.i^eclaiined  or;yirgin  land,  may  not 
reqni^  manure,  it  may  be  ^aid  ,  of  the  gi;eater  part  p£  .India  that 
the  necessity  for  using  manure Js.eno^-mpus, , and  the  supply  of  it 
is  notoriously  inadequate.  Water  and  manure  are  interdependent, 
^i^^jjiRst  as  the  ^i;mer  has  been.Eind  is  still, being  prov^ed  for,  bo 
must  attention  be  given  to  the  sjapply  of  manare.  iThese  tOTjo 
factors,  water  and  manure,  cgnstitute  ,^h^,rai^ai'^s  great  ,need|,  ^nid 
in  their  supply  consists,  very  largely,  tjhe  Jpiprox^ement  of  IndlaP 
agriculture.  It  has  been  shown  in  this. chapter  thati  un4er,esiBting 
circumstance^,  the  manurial  supplies  in  use  are  pot  sufficient  rto 
replace  the  crops  that  are  taken  off  ithe  land  j  fi^rtber,  tb^t  th? 
increasing  tendency  to  expjortbpth  crops  and  manures  must  caose 
a  deterioration  of  the  soil. 

In  considering  th^  ifarions^ovnces.ofnjanure,  i,t:has  been.point^d 
out  that,  wHhthe  exceptiopjof  eattle-,ujanure,,;tbe  amQUUjt  and  hsjb 
of  them  is  most  limited. 

Practically,  tbevefore,  everything  centres  in  catjblexWiapur^,  apd 
the  question  of  how  to  use  it  to  better  advantage. 

There  are  two  main  causes  which  .prevent  manure  from  being 
properly  utilised.  ,Tbe  first  is,  that  it  is  burnt  as  fuel.lbeqaja^^ 
there  is  a  deficient  supply  of  wood  j  t)]i|B, second  js,  that  it  is  i)p,t 
properly  made,  inasmuch  as  the  uri^^e  is  altogether  \vasted,,and  thp 
manure  is  badly  Jcept.  The  se^opd  of  these  twp  causes  may  hp 
^adually  rempved  by  tjie  spread  of ,agri?,ultui;al  instructjoij,  find 
by  the  example  of  Goyernmept  ^arms  apd  Esta^s.  T^e  firsl,e 
cat^se,  Jiowever,  is  one  t^hat  oappot  be  ii^mpvefl  ^accept  :hy  ^tji 
taking  ,of  bpld  rpeasuijes  by  .Government,  pucfi  ^  th9se  tjiken  in 
intrpdu^pg,<jan|ils  ap4  ii  C*^*ji°gi^bem  thl'pnghout  tl^  country. 
Goyerpm^nt  $^i;ao;(i,4't>^eptIy  provide  manure  fpr  the  land,  bat  wba^ 
$hey  can  dp  ,is,  to  ,Brpyi4fi  wd  tp  t^ke  ^J!ie,place  of  «ovv-dupg  as 
fi)fl,,apd  fo  tp4ibe);fite  the  latter, forjts  proper, p^enppn  ,the  lap,4. 
^a  ..sho^t,  Cr(^verpi]oept  paij^t  now  turp  ,tp  sppplylpg  wopd  for 
agri^lfprj^l  purpo^s  j^st^as  ,fch^y  bave^eiugpli^d  j^i^  are  sppp^yipg 
water. 

The  sitaatiop  h,as    b^en   sketehed  out  ,ia  Chaptpr  V   (pajja- 
^ragh  Bjljj^wjiep  dealjn^g  wjt|b  the  9ues1iio,P    of  .e^hajPSjtipp   pf  soil 
A  i;^^^dly-iflcj;^^9iog  popqljitipn  electee  a  g^^^t^er  jit^mapji  «pou  ^he 
■■  ■     '       ' 9  a 
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soil  and  upon  the  food-crops  which  it  bears.  Could  the  produce 
be  increased  even  by  one  or  two  bushels  per  acre,  as  Sir  Jame^ 
Caird  estimates,  the  difficulty  o£  population  would  be  met  j  but 
without  more  manure  the  soil  cannot  do  it,  and  the  export  both 
of  crops  and  manures  is  removing  instead  of  adding  to  its  'fertility. 
Meantime  the  increase  of  water  facilities,  through  Government 
aid,  calls  for  the  ase  of  more  manure,  but  the  latter  is  for  the 
greater  part  wasted  because  the  supply  of  wood  for  use  as  fuel  is 
inadequate.  What  is  the  position  of  Government  in  the  matter  ? 
For  practical  purposes  Government  are  in  the  place  of  a  landlord, 
and  as  such  it  is  their  duty  to  look  after  their  property,  and  to 
see  that  it  is  kept  up,  and  not  be  allowed  to  become  impoverished. 
The  present  system  is  one  of  gradual  soil-exhaustion,  which  must 
end  in  a  decline,  slow  it  may  be,  but  still  a  decline  of  fertility  and 
of  productive  power.  It  behoves  Government,  therefore,  for  their 
own  sake,  to  take  this  matter  into  serious  consideration,  and» 
while  there  is  yet  time,  to  push  forward  active  steps  foir  prevent- 
ing the  decline  in  the  value  of  their  property.  Unless  this  situ- 
ation be  faced.  Government  must  be  distinctly  prepared  to  see  the 
land  bring  in  a  diminished  revenue,  and  to  find  the  people  less  able 
to  live  upon  the  land.  Nor  must  the  bearing  upon  the  question 
of  Famine  be  ignored-. 

Mr.  Nicholson  has  pointed  out  that  in  times  of  serious  droagh 
manured  land  is  able  to  yield  at  least  something,  or  even  a 
moderate  crop,  whilst  unmanured  land  may  produce  absolutely 
nothing.  The  existence  of  some  crop,  instead  of  total  failure 
may  make  all  the  difEerenee  between  famine  and  no  famine. 

Lastly,  there  is  the  consideration  that  if  more  manure  be 
supplied,  the  land  will  become  more  fertile,  and  be  capable  of 
returning  an  increased  revenue  to  the  State.  It  therefore 
becomes,  1  maintain,  the  duty  of  Government,  both  to  them- 
selves and  to  the  people,  to  supply  manare  to  the  land. 
In  this,  now,  must  rest  practically  the  Improvement  of  agri- 
culture. Of  what  benefit  will  it  be  to  cover  the  country  with 
Agricultural  Schools,  and  to  teach  better  methods  unless  the 
one  great  want  of  the  cultivator  be  met,  viz.,  more  Manure? 
Of  what  use  will  it  be  to  demonstrate  at  Experimental  Farms 
the  value  of  manure,  and  how  to  preserve  it,  when  the  cultivator 
has  to  burn  it  because  he  has  nothing  else  for  fuel  ? 

The  one  way  in  which  alone  this  question  of  paramount  impor- 
tance can  be  met  is  by  supplying  more    Wood,  and  thus  setting 
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free   the  manure  for  use  on  the   land.     I  shall   deal  in  the  next 
chapter  with  the  exact   way  in  which  wood  might  be  supplied 
but  I   may   say  here   that  it  is   in   this  connection   mainly    that 
I  advocate  the  establishment  of  "  Fuel  and  Fodder  Eeserves." 

To  adopt  the  method  followed  in  my  earlier  chapters,  of  sum- 
marising possible  improvements  in  agriculture— it  has  been  seen 
that  considerable  difEerences  exist  in  agricultural  practice  according 
as  the  facilities  for  manure  supply  are  greater  or  less.  Improve- 
ment in  agriculture  will  take  place  through  the  modification  of 
these  differences.  This  cannot  be  effected  directly  by  the  people 
to  any  great  extent,  although,  here  and  there,  as  with  the  Kdchhi 
cultivation,  example  will  tell.  Grovernment  will  be  able  to  assist 
in  the  work  by  the  spread  of  Agricultural  Education.  Education 
will  have  a  powerful  influence  in  breaking  down  prejudice,  and,  by 
it,  the  better  practices  and  their  advantages  will  be  made  known. 

But  the  work  of  Government  does  not  stop  here ;  positive 
measures,  too,  must  be  taken.  First  and  foremost.  Government 
must  supply  wood  for  agricultural  purposes,  to  take  the  place 
of  the  cow-dung  at  present  burnt.  Then,  Agricultural  Depart- 
ments must,  by  means  of  an  organised  system  of  agricultural 
enquiry,  ascertain  the  manurial  facilities  and  needs  of  each  part  of 
the  country  ;  they  must  acquaint  themselves  with  the  practice 
of  the  best  parts,  and  transfer  it,  when  possible,  to  others ;  they 
must  ascertain  and  demonstrate  at  Experimental  Farms  the  value 
of  various  manures,  and,  in  especial,  the  benefit  of  littering  cattle 
and  the  better  preservation  of  manure.  It  is  evident  that  in, this 
work  advantage  will  have  to  be  taken,  not  only  of  a  knowledge 
of  indigenous  practice,  but  also  of  Western  science  and  experience. 
In  this  connection  I  would  urge,  as  most  desirable,  the  appoint- 
ment of  an  Agricultural  Chemist,  who  may  render  much  assist- 
ance in  utilising  existing  manurial  sources,  in  demonstratiug  their 
use  and  value,  in  possibly  discovering  new  manurial  resources, 
and  in  solving  various  questions  bearing  on  the  relation  of  soils, 
crops,  and  manures. 
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165'.  I  adWcatB, — 

The  establishment  of  "  Fuel  and  Fodder  Reserves,"  for  the 
primary  purpose  of  supplying  wood  to  take  the  place 
o£  cow-dung  as  fuel. 

The  iiiatigUration  of  a  system  of  Agricultural  Enquiry,  to 
ascertain  the  manurial  facilities  and  requirements  of 
each  part  of  the  country. 

The  spread  of  Agricultural  Education,  to  assist  in  teaching 
the  value  of  better  practices,  and  to  break  down  pre- 
judice. 

The  employment  of  Bsperimental  Farms;  fbr  the  purpose 
of  showing  how  manurial  resources  can  be  best  used 
and  conserved,  and  fbr  demonstrating  the  value  of, 
and  extending,  the  better  practices  of  other  parts. 

The  employment  ofi  an?  Agricultural  Chemist,  to  assist  in 
ntilisiag  existing  manurial  resources,  to  best  purpose, 
in  discovering  fressh  ones,,  and  in  tbe<  solution  of 
agii&ul^iural  problems. 
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VIII. 


WOOB,. 


WOOD. 

156-  From  the  last  chapter,  in  which  the  manurial  tesonfces 
of  In'iia  were  considered,  I  pass  now  to  discuss  the  wood  supply 
of  the  countryj  and  how  it  may  be  increased,  primarily  with 
the  view  of  setting  free  more  manure  for  tiie  land  by  the 
substitution  of  wood  for  cow-dang  as  fuel. 

In  order  to  understand  bow  agricnltnraJ  ends  in  the  matter 
of  wood  sup;ply  are  to  be  best  served,  it  is  necessary  to  briefly 
review  the  policy  which,  in  the  early  days  of  the  Forest  Depart- 
ment, was  adopted  in  regard  to  forests  and  other  supplies  of 
wood,  and  also  the  changes  which  have  been  called  for  in 
more  recent  times. 

157>  At  the  time  of  its  creation,  about  I8&6,  the  Forest  cariy  poucj  of 
Department  found  the  forests  of  the  country  fast  disappearing  Idministration. 
before  the  spread  of  cultivation,  and  before  the  reckless  destruc- 
tion carried  on  by  the  people.  Agricultural  resources  were 
vanishing,  and  the  climate  was,  not  improbably,  being  affected 
injuriously.  None  too  soon  did  the  Eorest  Department  step 
in  to  prevent  the  entire  deforestation  of  the  country,  which 
would  most  certainly  have  t»ken  place.  As  the  demand  for 
cultivation  spread,  so  would  the  forests  have  disappeared  before 
the  plough,  had  not  a  strong  baud  been  interposed  to  save  what 
was  still  remaining. 

The  people,  left  to  themselves,  have  never  been  able  to  manage 
forests  pioperly,  nor  to  understand  how  forests  may  be  conserved 
and  utilised  to  the  best  advantage.  Their  practice  had  been  simply 
to  cut  and  clear  the  forest  to  make  room  for  cultivation,,  and, 
as  soon  as  the  virgin  soil  was  spent,  they  pushed  on,  broke  up 
fresh  land  and  cleared  more  forest.  And  this,  if  allowed,  they 
would  still  do,  thinking  only  of  the  immediate  present,  and  not 
of  the  future.      , 

Bat  the  Foresi  Department,  by  its  intervention,  has  stopped  cood  work  done 
in  a  great  measutB   the  work  of  destruction,  and   has  not  only  ^epaumoot. 
brought:  in    a     lar^ie,    and   ensured    a    continuous,    revenue    to 
Government,    buc    it     has   laid     the     foundations   of    a    system 
which,  if  properly   directed,  may   be  made   to   conduce    greatly 
to  the   agricultural   prosperity    of    India.     But    when   it   began 
its   work  its    chief  duties    were    the    preservation   and   develop- 
ment of  large  timber  forests,  sueh   as   the    teak  forests  of  Lower 
JBuvma.,the  i(U  forests  of  Oudh^    and   the   deodar   forests,  of  the 
Himalayas,  or  the  forests   of  the   Western  Ghats.     Its  objects 
were    in  no    sense    agricultural,    and    its     success    was   gauged 
mainly  by    fiscal  considerations ;  the  Department   was    to    be    a  its  snccess 
revenue-paying  one.     Indeed,  we  may"  go  so   far  as  to   say  that  diMo°finBMiai 
its  interests   were   oppose^    to  agric^lture,^    ajidi  its:  intent    wjas  »(»">»• 
rather  to  exclude  agriculture   than    to  admit  it  to  participatioa 
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ID  the  benefits.  The  chief  reason  for  this  was,  that  the  admisBion 
of  grazing  into  the  forests  would  Lave  destroyed  the  young 
seedlings,  and  have  rendered  the  maintenance  of  the  forests  by 
natural  reproduction  impossible.  So  far  as  the  original  design 
went,  the  Forett  Department  deserves  full  recognition  of  the 
admirable  work  which  it  has  done  in  saving  to  the  country  the 
forests  now  under  its  care,  but  which,  if  left  to  the  people,  would 
have  been  ruthlessly  destroyed. 

'h'^^'e  "folic  "158.  At  that  time,  however,   these  large  timber  forests   were 

not  in  contact  with  important  tracts  of  cultivation,  but  were, 
for  the  moeb  part,  situated  on  hills  and  mountain  ranges  only 
occasionally  bordering  on  cultivation,  and  that  of  a  sparse 
and  backward  kind,  often  carried  on  by  half-wild  tribes.  As 
the  population  inereased,  and  the  pressure  on  the  land  called 
for  extension  of  the  cultivated  area,  so  the  latter  spread  to 
the  borders  of  the  forests.  Again,  of  recent  years,  there  has 
been  a  feeling  that  the  forests  and  other  wooded  tracts  ought 
to  be  made  to  serve  the  interests  of  agriculture  more  directly 
than  they  have  done  in  the  past,  and  tha'-  areas  should  be 
reserved  and  fresh  ones  be  created  in  the  midst  of  the  cultivated 
land,  and  Lot  merely  on  hills  and  mountain  ranges.  The  Govern- 
ments of  India,  Bombay,  and  Madras  have  been  urging  their 
respective  Forest  Departments  in  this  direction,  and  have 
endeavoured  to  extend  the  influence  of  the  forests  from  the 
remoter  hills  to  the  cultivated  plains.  In  this  way  the  policy 
of  the  Forest  Department  has  been  undergoing  a  change,  in 
order  to  meet  the  altered  conditions  of  agriculture.  The  old 
traditions  which  animated  its  ofBcers,  viz.,  that  the  sole  aims 
of  a  forester  were  to  gi-row  big  timber  and  to  show  a  large 
revenue,  are  wearing  off,  and,  whereas  considerable  prejudice 
e:&isted  in  the  past'  against  the  Department,  by  reason  of  its 
being  opposed  to  agriculture,  a  feeling  is  now  growing,  among 
the  more  enlightened  of  its  oflicers  at  least,  that  one  great 
object  should  be  to  directly  geroe  agricultural  interests.  It  is 
this  altered  Dolicy  that  I  with  to  support,  and  to  show,  if  possible, 
the  need  of  giving  fuller  scope  to  the  usefulness  of  the  Depart- 
ment, r 

Agricuiiurai  159.  The  requirements  of  the  agricultuiist  1^    respect  of  wood 

Mspect'o/wood".  are,  small  timber  for  house-building,  woodj  for  making  imple- 
ments, and  firewood  ;  the  last-named  priircipally  to  take  the 
place  of  the  cow-dung  which,  thoiigh  the  most  valuable  manure 
at  the  taiyal's  disposal,  is,  nevertheless,  generally  burnt  as  fuel  in 
default  of  wood. 

The  paramonnt         160t  In  the  last  chapter,  after  reviewing  the  various  sources 

importance  of     of    manure    supply,   we    saw   that    they   were    very    limited     in 

to^epiacc  dang  number,  and  that  the   only   material   available  in  any  quantity 

as  fuel.  ^^^  j.jjg   ordinary  eattle-dnng.     Further,  we  found  that,  wherever 

wood    was  sufficiently    aban'dant,   dung  was   used  for    the   land 

and    it   was    not    burnb;    but   that   'where    wood    was    deficient, 

manure   was   burnt  in  the  absence  of  any  other  source  of  fUel^ 
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and  that  the  land  was  thus  deprived   of  it.     The  dependence  of 
the  soil  for  its  fertility  upon  the  supply  of  water  and  of   manure 
was  also  iustunced.     The  conclusion  was,   accordingly,  drawn    that 
the  supply  of  wood  to  serve  as  fuel  forn9S  one  of  tUe  most  impor- 
tant factors  in  maintaining  the  fertility  of  the  soil,  or,  in   other 
words,  the  prosperity   of  agriculture.     1  can  hardly  put  this  too 
strongly,  for  it  is  tie  one  practical  measure  on  which   I  place  the 
most    importance ;  it  is  that   which   calls    for    the    most    urgent 
attention,   and  from   which  the  greatest  benefits  may  be  expected 
to   follow.     I  make,  in  my   Report,  other   recommendations  and 
suggestions,  it  is  true,  but  I  consider  them  minor  ones  compared 
with  this.      Let   us  once  more  review  the  position.     A  country 
exporting  manures  as  well  as  crops,  not  utilising  even  the  night- 
soil,  and  then  burning  the  cattle-dung  becauso  fuel    is  scarce ;  an 
ever-increasing  population,  and  a  greater  demand  on  the  land  to 
supply  more  and  larger  crops,  these  latter  depending   on   more 
manure  being  available.     What  more   ready  plan   than  to  supply 
wood  as  fuel  in  order  to   save  the  manure  For  the  land  ?     In  the 
substitution  of  wood  far  cow-dung  no  cfuestion  of   caste  prejudice 
is  involved,  such    as  is   the  case  in  the  use  of  bones  or  of  night- 
soil.     It  is  a  measure  which  the  people  would  adopt,  and  have 
adopted,'  on  their  own  account,   wherever  it    has    been   possible. 
Further,  the    improvement  thus  to  be  effected  is  one  which  pro- 
ceeds upon  the  right  lines,  viz.,  the  improvement  of  Indian  Agri- 
culture from  witiin.r&thec  than  from  without. 

I  therefore  do  not  hesitate  to  say  that,  just  as  Government  me  importanca 
foresaw  the  diflSciiities  of  the  people  in  supplying  themselves  with  Q^yej.nment. 
water,  and  so  provided  it  for  them,  so  must  attention  be  now 
turned  to  the  difficulties  of  the  people  in  the  matter  of  fuel,  and, 
seeing  how  impossible  it  is  for  them  to  provide  it  for  themselves, 
Government  must  do  this  for  them  too.  It  is  not  in  the  inter- 
ests  of  the  people  alone  that  I  would  urge  this,  for,  having  fully 
discussed  all  other  ways  of  increasing  the  manure  supply,  it  is 
clear  that  this  is  the  one  way  in  which  it  can  be  efiFected,  and,  if 
not  effected,  sooner  or  later  the  land  must  fall  off  in  productive 
power,  and  the  revenue  derived  therefrom  by  the  State  must  de- 
cline too.  Accordingly,  I  regard  the  provision  of  fuel  as  the 
most  potent  means  of  maintaining  prosperity,  not  alone  to  the 
cultivators,  but  to  the  State  itself,  and  as  a  measure  which  the 
latter,  in  its  own  interests,  should  take  up  immediately.  If  wood  ' 
could  be  made  to  take  the  place  of  dung  for  fuel  we  should  soon 
come  to  realise  that  more  wood  means  more  manure,  that  more 
manure  means  more  crops,  and  more  crops  an  increasing  revenue 
to  the  State ;  whilst,  to  the  cultivator,  it  implies  more  fodder, 
better  cattle,  and  more  manure  again  to  ensure  the  future  fertility 
of  the  soil. 

161.  I  do  not  take  to  myself  credit  for  more  than  emphasising  p„Tious 
what  others  have  already  pointed  out  on  this  subject.     As  much  "preBsions  or 
as   17   years  ago    Mr.  R,  H.  Elliot,  -writing   in  the  "Times," 
urged  the  necessity  of  "  Fuel  Reserves  "  for  India,  and  much  that 
he  then  said  has  since  proved  to  be  true.    The  same  views  have 
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been  urged  by  others,  but  there  is  call  now  for  more  definite  action 
than  there  has  been  in  the  past.  What  has  been  done  so  far, 
whilst  not  without  benefit  to  agriculture,  has,  to  my  mind,  taken 
mainly  the  form  of  supplying  wood  for  the  requirements  of  large 
towns  and  railways.  Although  agriculture  has  been  indirectly 
helped  by  the  smaller  amount  of  dung  burnt  in  consequence,  yet 
I  think  that  hardly  enough  importance  has  been  attached  to  the 
bearing  of  the  wood  supply  upon  the  fertility  of  the  soil,  and  to 
the  need  of  supplying  firewood  to  villages  as  well  as  to  towns. 

Ig2.  The  influence  of  an  extended  growth  of  wood  upon  the 
climate  has  been  fully  dealt  with  in  paragraph  38  of  Chapter  IV, 
and  has  been  referred  to  as  affording  a  possible,  though  perhaps 
only  local,  amelioration  of  the  severities  of  climate. 

There  is  another  feature  about  tree-growing  which  must  not  be 
forgotten,  viz.,  the  shelter  and  protection  afforded  from-  the  burn- 
ing sun,,  and  also  from  the  violent  winds,  Mr,  Nicholson  points 
out  that  many  tracts  in  the  Coimbatore  district  are  exposed  to 
severe  winds.     He  says  : — 

Dkarapuram  District. — "  Hedges  and  belts  of  trees  would  be  peculiarly 
"  useful  in  this  wind-swept  tract." 

Udanialpef. — "It  is  the  most  open  taltik  in  the  district,  having  few 
"  hedges  and  very  fevr  trees  ;  hence  the  winds  of  the  south-west  moDsoon  are 
"severely  felt." 

Many  parts  of  Mysore  suffer  greatly  from  damage  by  wind. 
On  the  North-West  frontier  the  presence  of  trees  is  indispensable 
to  the  growing  of  grass. 

The  advantages  of  tree  growing  in  connection  with  the  supply 
of  leaves  for  litter  and  for  manure  have  been  spoken  of  in  Chap- 
ter VII  {see  paragraph  149),  and  to  this  may  be  added  the  pro- 
vision of  food  afforded  both  to  men  and  cattle  in  time  of  famine, 
if  suitable  kinds  of'  trees  be  grown. 

163.  Whilst  laying  particular  stress,  as  I  have  done,  on  the 
need  fori  an  extended  wood  supply,  and.  mainly  for  the  purpose 
of  providing,  fuel,  it  would  be  wrong  toignore  what  the  respective 
Governments  of  India,  Bombay,  and  Madras  have  done,  or,  at 
least,  have  urged  on  their  Forest  Departments  the  necessity  for 
doing.  Without  going  into  particulars,  I  would  indicate  the 
general  lines  that  nave  been  taken. 

It  was  Dr,  {subsequently  Sii- Dietrich)  Brandis,  the  real  founder 
of  the  existing  Imperial  Forest  Department,  who  gave  the  great 
impulse,  to  the  growth  of  whati  may  be  termed  "Agricultural 
Foresti'"  It  was  he  who  clearly  saw  the  line  which  the  Forest 
.policy  of  the  future  would  have  to  fake,  and  who  did  his  best  to 
guide  it  in  this  direction.  Already  in  1873,  at  his  suggestion^ 
tracts  had  been  taken  up  in  Ajmere-Merwara,  a  little  territory 
under  direct  Imperial  control,  and.  thus  available  for  the  purpose. 
This  will  be  explained  more  in  detail  later,  but  it  may  be  said  here 
thatt  he  results  were  very  satisfactory,  and  Sir  D.  Brandis 
wrote  : —  * 

"It  may  be  pointed  out  that  in  all  except  the  most  arid  tiaets,  or  where 
"'deiindation     is  complete'  and  of'  long '  standing,  mere  protection  aided   by 
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•*  sowirtg  and  planting  in  snitaljle  places,  will  gradually  clothe  gronnds  witk 
<'  trees  and  shiabs." 

Sir  D.  Brandis,  at  the  elose  of  Lis  Indian  career,  went  himselE 
to  Madras  to  assist  the  Madras  Gorernment  in  framing  their. 
policy  of  "  Agricultural  Forests,"  and  largely  to  his  efforts  it  is 
due  that  in  Madras  so  much  bas  heen  done  to  muke  the  Fore&t 
Department  serve  agj;icultural  interests. 

The    Famine    Commissioners    showed    that    they    were  alive  Becommenda- 
to   the  way    in    which    the    forests    might    assist    agriculture.  commlssTo^'"* 
They  said  in. their  Report:— 

"  So  far  as  any  iinmediate  advantage  is  to  be  sought  from 
"  the  exteosion  of  forest  in  respect  to  protection  against 
"drought  it  will,  in  our  opinion,  be  mainly  in  the  direction 
"  of  the  judicious  enclosure  and  protection  of  tracts  .... 
"  from  which  improved  and  more  certain  pasture  may  be 
''secured  for  the  cattle  of  the  vicinity;  a  sopply  of  fire- 
**  wood  secured  which  may  lead  to  a  more  general  utilisation 
"of  animal  manure  for  agriculture,,  and  a  possible  addition 
"  made  to  the  power  of  the  subsoil'  to  retain  its  moisture,  and 
"  to  the  prospect,  of  maintaining  the  supply  of  water  in  the 
«' wells." 

The  Government  of  India,  in  following  up  the  reeommendr  Government  of 
ations  of  the  Famine  Commission,  issued,  in  March  188S,  a  Resointion  of 
Resolution  calling  attention  to  the  growing  decrease  in  the  ■""""  '**'* 
area  of  grazing  land  and  wooded,  tracts  in  many  parts, 
notably  the  Punjab,  the  North-West  Provinces,  amd  the 
Central  Provinces,  and  ta  the  damage  done  tkcoagh  excessive 
grazing.  They  qooted  numerous  cases,  such,  as  Banda,  whercj 
in  the  famine  of  1878,-79,  grazing  areas  had  been  instru- 
mental in  saving  thousands  of  cattle ;  and  other  instances, 
such  as  Jhansi  and  Bohtiak,  in  which  thousands  had  perished 
for  lack  of  these  areas.  They  asked,  therefore,  the  attention 
of  Pirovincial  Agricultural  Departments  to  this  question, 
and  the  co-operation  of  the  Forest  Department.  It'  was 
suggested  that  enquiry  should  be  made  by  district  officers, 
with  a  view  of  ascertaining'  how  far  cattle  needed  protection, 
and  what  lands,  either  Government  property  or  else  purchas- 
able at  reasonable  rates,  were  available  for  the  formation  of 
what  were  thenceforth  to  be  termed  •'  Fuel  and  Fodder 
Beserves." 

It  was  recommended  that  the  purchase  of  land  should  be 
effected^  provided  the  price  came  within  a  limit  of.  Bs.  20,000 
for  10  square  miles.  The  actual  management  of  the 
"  Reserves "  was  intended  to  be  in  the  hands  of  the  Forest 
Diepartment. 

Enquiiiesi  were  next  made,  at  Government  suggestion,  as  to 
whether  suitable  spots  for  "  Fuel  and  Fodder  Reserves  " 
existed  along  canal  banks  and  lines,  of  railway. 

Ast  the  i»su1t  of:  the  enquiries  made,  it   was  ascertained  that  Action  taken  in 
ia  the  Doabi  (Iforth-j West  ErovineeB);  saline  land   (maj!?-)  eould' be  ProvhiMranii 

Punjab. 
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obtained  in  abundance,  and  also  a  certain  amount  of  ravine 
land,  both  of  which  would  pay  for  growing:  trees  and  grass  upon. 
Bavine  lands  at  Etawah  and  at  Jhansi  were  subsequently 
taken  up,  and  canal  plantations  have  been  established  at 
Cawnpore,  Agra,  Kurki,  Delhi,  and  other  parts  of  the  North- 
West  Provinces  and  the  Punjab.  Other  plantations,  such  as 
those  of  Ghanga  Manga,  and  Shahdara,  near  Lahore,  had 
been  previously  created  by  the  Forest  Department; 

Mention  was  made  just  now  also  of  the  "  reserves  "  established 
at  Ajmere-Merwara  at  the  instigation  of  Sir  D.  Brandis. 

Aution  ia  gyj  j^  jg  Jq  Madras  tbat  more  has  been  done  than  anywhere 

Madras.  ,  ,  "iii  nin  ^^ 

else  to  assist  agriculture  by  means  of  the  forests.  One  great 
reason  for  this  is,  that  in  this  Presidency  the  waste  land  is 
the  property  of  Government,  and  they  can  therefore  dispose 
of  it  as  they  like.  This  is  also  the  case  in  Bombay,  and 
wherever  no  permanent  settlement  of  the  land  exists.  The 
exceptional  circumstance  that  Ajmere-Merwara  was  under  the 
direct  control  of  the  Government  of  India  enabled  laud 
similarly  to  be  taken  up  there  for  the  purpose  of  forming 
"  reserves."  Again,  in  Madras,  cultivated  land  is  more  or 
less  mixed  up  with  undulating  wood-producing  country,  and 
thus  field  and  forest  come  in  close  proximity,  presenting  a 
great  contrast  to  the  vast  level  plain  which  includes  the 
Punjab,  North- West  Provinces,  and  Bengal. 

Theiarjo  164,  I   propose   now  to   deal  in  succession  with  the  different 

forSr"'*'"'"'^  ways  in  which  at  present ,  the  supply  of  wood  is  maintained, 
and  then  to  consider  in  what  directions  extension  for  agri- 
cultural ends  is  most  needed. 

First  of  all  come  the  large  timber-product  ag  forests. 
Everyone  must  recognise  the  necessity  of  having  these  ■,  they 
supply  Europe  with  teak,  for  example,  and  arc  requisite  for 
all  building  purposes,  and  for  providing  railway  sleepers,  fur- 
niture, etc.  As  we  have  seen,  they  are  for  the  most  part 
still  removed  from  the  general  area  of  cultivation,  and  it  is 
mostly  on  the  hills  and  mountain  ranges  that  they  are  found. 
They  are  clearly  demarcated  and  defined  as  being  forests  for 
the  primary  purpose  of  supplying  large  timber,  and  should, 
I  think,  be  rightly  treated  as  such.  ' 

In  them  the  main  end  should  be  kept  in  view,  and  every 
means  be  used  to  grow  as  fine  and  as  large  timber  as  may  be 
required.  From  these  forests  grazing  must  be  expluded 
entirely,  if  the  forest  .be  worked  on  the  jardinage  system 
(that  according  to  which  trees  of  all  ages,  from  seedlings  to 
mature  trees,  are  mixed  up  together,  singly  or  in  groups, 
everywhere  over  the  whole  area,  the  fellings  being  similarly 
located  at  short  intervals  wherever  a  suitable  tree  may  happen  to 
be).  The  object  being  to  encourage  natural  reproduction  and 
re-stock"ng,  grazing  would  do  great  damage,  inasmuch  as  the 
seedlings  would  speedily  be  uibbled  off  or  trampled  down.  If 
the   forest  be  worked  in  blocks,  trees  of  like  age  being  classed 
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into  separata  groups,  it  would  perhaps  be  possible,  without  direct 
damage  to  the  forest,  to  admit  grazing  into  particular  blocks  at 
certain  times.  In  any  caise,  in  time  of  drought  these  forests 
would  be  the  means  of  keeping  alive  many  of  the  cattle  df  the 
eountry.  But,  beyond  this  exceptional  event,  in  forests  of  this 
class  I  should  like  the  forest  officer  to  have  full  liberty  and 
every  facility  for  growing  large  timber  independently  of  any 
minor  considerations ;  also,  I  think  that  he  should  be  allowed  to 
strictly  enforce  rules  for  preventing  forest  fires  and  for  excluding 
grazing,  etc.,  as  well  as  all  others  that  are  necessary  to  the  attain- 
ment of  his  main  purpose. 

It  is,  in  short,  impossible  to  have  timber  forests  and  agriculture  irapoBBibiuty  of 
on  the  same  area  ;  the  most  that  these  forests  can   do  for  agricul-  poieBto  ™d" 
ture  is,  to  provide,  for  the  immediate   vicinity,   a  certain   amount  f^^^^^eViea. 
of  small  wood  and  firewood  obtained  from  the  timber  that  is  felled, 
and  to  serve  as  a  refuge  for  cattle  in  time  of  drought  and  famin  3. 

Of  this  nature  are  the  Coorg  forests,  which  I  visited  under  the 
guidance  of  Mr.  H.  C.  Hill,  Officiating  Inspector  General  of  Forests. 
They  are  at  a  distance  from,  and  not  in  the  tnidst  of  or  near 
cultivation,  and  they  could  not  now  be  brought  to  benefit  directly 
the  actual  cultivators  of  popnlated  villages  at  a  distance.  Around 
them  is  only  a  scattered  agriculture  and  a  meagre  population. 
Here,  I  should  say,  are  forests  which  by  their  position  are  best 
adapted  for  timber -growing  purposes,  and  for  such  purposes  they 
should  be  kept.  They  are  too  far  ofE  to  supply  the  cultivator 
with  firewood  at  a  rate  which  he  could  afford  to  pay,  and  which  would 
at  the  same  time  be  remunerative  to  the  Forest  Department; 
whilst,  to  the  cultivator,  even  were  there  any  considerable 
agricultural  population,  the  cost  of  carting  would  be  prohibitive. 
It  may,  however,  pay  quite  well  to  remove  large  logs,  such  as  con- 
tractors or  railway  companies  would  buy.  I  am  obliged,  there- 
fore, to  look  on  these  forests  as  likely  to  do  but  little  to  increase 
the  supply  of  manure  available  for  the  land  through  the  substitu- 
tion of  wood  for  cow-dung  as'fuel. 

Whilst  advocating  the  closer  attention  of  the  Forest  Depart- 
ment to  agricultui-al  ends,  and  commending  the  step  taken  in 
lJf&4,  which  brought  the  Department  under  the  Imperial  Depart- 
ment of  Agriculture,  I  have  no  wish  to  urge  interference  with 
the  necessary  and  legitimate  purposes  which  the  large  timber- 
'growing  forests  serve  for  the  good  of  the  eountry.  Large  timber 
is,  and  always  will  be,  required,  and  to  make  the  supply  a  rrieans 
of  obtaining  a  large  revenue  is  a  very  proper  end,  where,  as  I 
have  shown,  other  interests  do  not  suffer  thereby.  I  am,  accord-  ^|-°tjiJ,^  °' 
ingly,  in  full  sympathy  with  the  Forest  Department  in  their  conten-  Porost  miea 
tion  that,  where  the  object  is  to  grow  timber,'it  is  necessary  to  and'afeBf"''' 
close  these  forests  altogether  to  grazing;  or  at  least  only  to  open 
certain  blocks  at  a  time,  and  to  enforce  stringently  the  rules 
which  exist  in  regard  to  the  prevention  of  forest  fires.  I  have 
myself  seen,  over  and  over  again,  during  my  tour  through  the 
Coorg  forests,  instances  of  the  damage  done  by  forest  fires ;  hoW 
that  seedlings  are  killed  and  the  entire  natural  reproduction,  so 
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essential  in  a  timber  forest,  is  completely  stopped.  I  can  qniie 
understand,  too,  the  damage  that  will  be  done  in  a  forest  where 
reproduction  is  going  on,  either  on  account  of  cattle  trampling 
down  the  seedlings,  or  by  goats  pulling  down  the  branches  aud 
young  trees  bodily,  or  by  goats  and  sheep  nibbling  ofi  the  young 
ehoots.  Qoats,  in  particular,  must  have  no  place  in  a  forest  of  .this 
kind. 

Much  has  been  said  by  certain  writers  in  favour  of  the  annua 
netting  on  6re  of  the  forest  gi-ass,  in  order  to  get  a  fresh  growth 
of  herbage.  The  occasional  clearing  of  the  coarse  dried  grass  by 
fire  may  result  in  the  growth  of  a  temporary  crop  of  fresh  grass 
to  feed  cattle  for  a  month  or  so,  but  it  simply  means  ruination  to 
the  forest,  aud  the  infliction  of  damage  from  which  the  forest 
will  not  for  many  a  year  recover.  I  have,  therefore,  no 
sympathy  whatever  with  those  who  have  maintained  that  it  is 
a  good  thing  to  have  an  annual  burning  of  the  forest  grass,  or 
that  the  forests  ought  to  be  thrown  open  to  unrestricted  grazing. 
But  I  wish  to  make  it  clear  that  I  am  here  speaking  of  forests 
which  are  essentially,  by  situation  and  natural  conditions,  timber- 
producing  forests. 

ciassiaeation  oj  165.  The  Forest  Department  recognises  three  classes  of  forests  : 
(1)  *'  Reserved  Forests,"  or  those  which,  being  the  property  of 
Government,  or  over  which  they  have  proprietary  rights,  have 
been=set  aside  and  constituted  "Reserved  Forests;"  (2)  "  Protected 
•Forests,'"  or  those  which, ithough  the  property  of  Government,  or 
over  which  Government  have  proprietary  rights,  have  not  been 
.included  in  a  "reserved  forest;"  in  these  Government  may 
declare  any  class  of  tree  reserved,  or  close  any  part  for  a  term 
.not  exceeding  20  years;  (3)  all  other  forest  lands  are  termed 
*'  Unclassed  Bbrests.''^ 

"Protected  166.  Of  '' Protected  Forcsts ''  I  need  say  little  more  than  that 

ForeBts."  J  think  it  would  have  been  very  much  better  to, have  made  them 

all  "Reserved   Forests."     The    retaijiing  of   certain    rights    by 

Government,  aud  allowing  the  people, to  do, otherwise  as  they  like 

is  not  conducive  to  the  forest  serving  the  best  purposes. 

In  paany  cases,  notably  the  Punjab,  the  creation  of  "pro- 
tected "  forests  has  arisen,  I  believe,  mainly  from  the  fact 
that  the  Local  Government  have  not  bad  the  courage  to 
e^ctend  full  protection  to  land  which  ought  ceally  to  have 
Jgeen  "reserved"  forest.  A  partial  protection  only  has  been 
extended  to  tbein,ithe  Local  Government  fearing  to  cause  friction 
W^th  the  pqople.  In  view  of  the  important  issues  of  forest  preser- 
^^tiop,  the  reckless  use  of  the  forests  by  the  people  when  uncon- 
.troUedf  wd  the  general  unsatisfaotorjiness  of  the  working  of 
"protected"  forests,, it  would,  I  think,, have  been  much  better  to 
have  taken  the  bold  atepatthe  outset.  In  the  «ase  of  any  land 
tha>t  i^  reserved,  eTcI^sion  f  rom  it  aiay  be  necessary  for  a  time  at 
first,  but  before  long  the  beqefit  of  doing  this  will  be  apparent, 
and  even  ^n  the /fir^t  year  »  quantity  of  grass, will  probably  be 
^avaii^^ble.  f or  cutti  i)g  as  fodder. 
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167.  Among  '*  Beservied   Forests "  are  included    the    timber^  "EeservBd 
growing  forests  which  I  have  referred  to  in  paragraph    164.    I  cuitirationl"" 
now  intend  to  deal  with   those  "  reserved  forests  "  which  are  near 
the  cultivated  areas,  and  which  can  be   made  to  serve  agricultural 
ends.     The  action  taken  by   the  respective   Governments  of  India, 
Bombay,  and  Madras  in  extending  the  inSuence  of  the  forests  from 
the  hills  to  the  cultivated  plains   was,    undoubtedly,  a  good   one. 
But,  from   one  cause   and  another,  it   has  come   about   that,  with 
some  exceptions,  the  advantages  of  "  reserved  forests  "  have  hardly 
been  brought  home  to  the  agricultural  population,  and  too  often  the  The  savantegat, 
latter  have  been    inclined  to  regard  the   reservation   of  a  forest   as  b;  (be  peoi>}e. 
their  escchtsion  from  it,  rather  than  as  the  means  dE  providing  a 
benefit  for  them. 

It  is  necessary  to  look  briefly   at  the  causes  which  have  brought  The  tcaeone  lot 
this  about.     Undoubtedly  in  the  past  there  has  been  a  tendency  on  *  "' 
the  part  of  the  Forest  Department  to  grow  large  timber   only,  and 
to  reap  a  large  revenue  by   doing  this.     We   have  seen,  in  para- 
graph 157,  how   this   naturally   came  about,   and  that  it  was  tlie 
result  of  the  duties  with  which  the  Department  was  charged  at  the 
outset.     But  the  traditions  have  not  altogether  passed  away  even  The  tradUiona 
now,  and  there   is  still  need  of  reminding  tlie   Department,  as  Sir  Department.' 
D.  Brandis  did  in  1883,  that  the  growing  of  big  timber  is  not  the 
only,  and  oftrai,  indeed,  may  not  be  the  main,  object  of  a  forester's 
existence . 

Sir  D.  Brandis  wrote  in  1883  :— 

"  It  mnst  now  be  distinctly  recogaised  tliat  not  only  does  the  pioviBion 
"  of  timber  and  fire>7ood  oonqe  within  the  legitimate  soope  ef  fQiest  adjpin- 
"  istration  in  Inilia,  bat  one  of  its  most  important  duties  will,  in  futnre,  be 
"  to  increase  the  supply  of  cattle  fodder,  particularly  during  seasons  p£  drought 
"  in  the  drier  districts." 

There  have  been,   undoubtedly,    considerable   difficulties  iji   the  Difficulties  in 
way  of  the   Forest    Department,   and   where,   a^   in  the   ease   of  p"'™"''^    "  ■ 
^jmere-Merwara,   there  has  been  no    hindrance  to  procuring  l^nd, 
the  Department  has  shown  its  readiness  to   minister  to  the   more 
agricultural  needs  ^s  well  as  to  the  growing  of  timber. 

Nevertheless  there  is,  I  think,  a  great  deal  more  that  can  be  done, 
and  what  is  chiefly  needed  is,  to  extend  the  action  taken  by  the 
Madras  Government. 

I  should,  in  justice,  say  here  that  among  the  officers  of  the 
Forest  Department  there  are  many  who  recognise  the  importance 
of  the  objects  to  which  Sir  D.  Brandis  refers,  and  who  carry 
them  out  as  far  as  they  can.  Some  such  men  I  met  during  my 
tours. 

168-  What  prevents  emended  action  i^  nqt  any  check  from  th^  Difficnitieg 
Governinent   of  In<^i4,  npr  jet  frpm  the  Forest  Department,  but  i^t^ndTdaoHoD 
it  is  a  financial  check,  and   one  which  accordingly  prevents  I^ocalio^*"*?^""^!!^ 
Governments    fropa   taking  ^qti,on.     The   Fore?t   Department  is  ^J* flnmoiai  ' 
practics^lly  called  upon  to  show  a  large   revenue,  and  is  naturally  check. 
proud  of  tbe  profit  it  makes.     At  the.  same  time  it  is  a  notoriously 
ondermanned    Department,    W^  ^  una,ble   to    increase    its  staff 
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materially  (as  would  be  necessary  were  the  more  agricultural  pur- 
poses closely  followed),  unless  by  showing  a  still  larger  surplus  to 
meet  the  expense  of  additional  officers.  So  it  has  come  about  that, 
in  the  majority  of  cases,  the  officers  have  turned  their  efforts 
mainly  to  producing  large  timber  wherever  they  could,  even  though 
the  circumstances  of  the  "reserved  forests"  would,  in  the  wider 
sense  of  the  good  of  the  country  as  a  whole,  have  often  adapted 
them  better  to  other  purposes  than  timber-growing. 

vneaeryea  169.  It  IS   by  no  means   the  case    that  timber-growing   wiW 

bettcradaptcdto  always  be  the  purpose  to  which  the  forest  is  best  suited  naturalIy,or 
thart?mber-^°  ^^^  ™°s*'  desirable  one  when  all  considerations  are  taken  into 
growing.  accouut.     Areas  have  been  taken  up  in  the  past,  and    the  attempt 

has  been  made  to  grow  on  them  timber  for  sale,  whereas  these 
areas  were  never  fitted  for  such  a  purpose,  but  only  for  growing 
scrub-jungle  and  for  providing  grazing.  There  are  many  such 
instances  in  the  Madras  Presidency.  If  the  Forest  Deparment  is 
told  to  conserve  timber  it  will  do  it,' and  wherever  it  sees  a  chance. 
What  must  come  to  be  understood  is,  that  forests  may  be  so  situated 
or  naturally  so  adapted  that  timber-growing  may  not  always  be 
the  main  end  to  be  sought,  but  that  what  the  forester  is  accustomed 
to  regard  as  "accessories,"  such  as  small  timber,  firewood,  grass, 
etc.,  should,  in  many  cases,  be  the  main  consideration,  and  that  for 
which  the  forest  should  be  worked.  In  some  of  the  Bombay 
forests,  for  example,  the  supply  of  twigs  and  leaves  for, the  rdb 
Xdh.  system  of  making  seed-beds  {see  Chapter   VII,  paragraph    131) 

may  be  the  most  useful  aid  to  agriculture,  and  the  growing  of 
trees  that  may  be  pollarded  would  do  much  more  good  than  sup- 
Poiiarding  and  plying  timber.  At  Mahim  (Bombay)  and  Hospet  (Madras)  I 
mg  0  esB.  ^^^  cultivators  lopping  the  trees  around  their  own  fields,  the  twigs 
and  leaves  being  utilised  either  for  rdb  or  else  directly  as  manure  for 
rice  fields.  Nor  were  the  trees  ruthlessly  destroyed,  for  they  were 
only  lopped  once  in  four  years.  Similarly,  some  trees  are  most 
usefully  grown  for  pollarding,  the  shoots  being  used  as  props  for 
plantains  or  betel  vine.  At  Mahim  I  counted  over  50  new  shoots 
on  a  pollarded  bhendi  {Hibiscus)  tree,  and  I  was  told  that  the 
number  went  sometimes  up  to  100.  The  shoots  take  three  years 
to  grow  to  a  sufficient  size,  and  the  trees  live  for  40  years.  I  could 
not  help  thinking  it  was  much  better  for  the  trees  to  thus  yield 
a  triennial  supply  of  shoots  for  40  years,  than  that  they  should  be 
left  alone  all,  the  time  in  order  to  afi'ord  at  the  close  of  it  one  single 
log  of  timber. 

Where  such  is  the  case,  and  seeing  that  in  wet  regions  the 
rdb  system  has  been  proved  to  be  the  best  for  rice  cultivation, 
it  would  frequently  be  very  legitimate  for  the  Forest  Depart- 
ment to  work  for  the  supply  oi  rdb  instead  of  for  timber.  Tbe 
Forest  Department  have,  in  some  instances,  tried  to  undertake 
the  provision  of  rdb,  but  the  difficulty  has  been  that  they  feel  com- 
pelled to  cut  it  according  to  rule,  and  then  to  stack  and  keep 
i't,  whereas  the  cultivators  must  have  it  fresh,  and  just  when  they 
want  it,  as  well  as  at  a  not  expensive  rate. 
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170.  In   demarcating  a  "  reserved  forest "  it  is  the  practice  The  proviaioD 
to  ascei-tain,  register,  and   provide  for  the  continaanoe  of  rights  r?g'hts'."'°* 
which  are  found  to  be  already  existing  over  such   areas.     But 

more  thau  this  is  required.  It  is  not  enough  to  satisfy  existing 
rights,  or  to  provide  for  the  wants  of  the  people  immediately 
around  the  reserved  area,  and  then  to  say,  "  Having  done  this, 
"  we  will  now  grow  our  timber."  "What  I  maintain  is,  that,  having 
marked  ofE  the  most  suitable  and  more  distant  areas  for  timber- 
growing,  the  "reserved  forests"  which  are  nearer  cultivation 
should  be  worked  more  in  the  interests  of  the  people  than  has 
been  the  ease  in  the  past,  and  that  the  first  consideration,  and 
not  the  last,  should  be  how  the  wants  of  the  agricultural  com- 
munity generally  (who  are  not  fortunate  enough  to  have  acquired 
any  rights)  can  be  best  met,  and  how  the  benefits  which  the  forest 
reservation  confers  may  be  eslended  to  as  wide  an  area  as  possible. 
To  this  there  are  limits  of  distance  beyond  which  firewood,  etc., 
cannot  be  profitably  carted,  but  my  contention  is,  that  the  object  ' 

to  be  kept  in  view  should  be  to  see  how  large  a  number  of  tlie 
cultivating  villages  can  be  provided  for,  not  how  few  must  have 
their  actual  rights  supplied.  When  this  is  done,  1  have  not  a 
word  to  say  against  the  remainder  of  the  forest  being  utilised 
for  timber- growing,  for  sale  of  iuel  to  towns,  for  letting  out  to 
graziers,  etc.,  whichever  be  possible  arid  most  remunerative  j  but 
these  must  come  after,  and  not  before,  the  agricultural  needs  of 
the  country, 

171.  It  is  right  that  I  should  here  make   an  exception  in  Exception 
favour  of  what  has  been  done  in  Ajmere-Merwara.    The  reserves  ■^°^""  "' 
here,  which  I  had  the  pleasure  of  visiting  under  Mr.  H.  C.  Hill's  Merwara. 
guidance,    quite   meet   the   ends    which    they   should   fulfil.     No 
attempt  is  made  to  grow  large  timber  (the  soil,  indeed,  is  quite 
unsnited  to  it)  ;  but  large  quantities  of  small  wood  and  of  fire- 
wood   are    produced,  and  a  considerable  amount  of  grass  is  cut 

for  fodder,  whilst,  even  during  my  visit,  the  reserves  had,  in  a 
time  of  drought,  been  the  means  of  saving  a  number  of  cattle 
belonging  to  the  surrounding  villages. 

I  am  told  that  similar  reserves  may  be  found  in  different 
districts  of  the  Punjab. 

If  the  example  of  Ajmere-Merwara  were  to  be  followed  ex" 
tensively,  much  good  would  certainly  result,  but,- as  it  is,  there  i^ 
room  for  improvement,  and  my  remarks  made  above  hold  good, 
I  believe,  in  general. 

172.  As  to  firewood,  it  is  quite  true,  as  forest  oflncers  have  ^^^^^  „{ 
pointed  out  to  me,  that  the  price  of  firewood  must  be  regulated  annual  iieeneea 
by  the  demand,  and  that  firewood  cannot  be  sold  at  one  rate  lo  terestV' 
a  town  and  at  another  to  the  cultivator,  or  else  the  latter  will 
at  once  re-sell  his  purchase  at  a  profit.     But,  what  I  think  might 
well  be  adopted  is  the  system  by  which  the  inhabitants  of  certain 
defined  areas  around  a  "reserved  forest"  might  be  allowed,   on 
payment  of  a  certain  yearly  sum,  to  take  out  an  annual  license 
to  remove  what  wood  they  require  for  building,  implements,  and 
firewood,  as  also  fodder,  etc.,  provided  these  be  for  their  domestic 
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u^e  ooly,  SfXid  not  for  sa^e;  also  ta  graze  (when,  grazing  can  be 
provided),  all  cattle  o£  wl|icb,they,  aris  the  hon^  fide  owners.  This 
v^ould  get  rid,  ofi  any  diflSculty  as  regard*  the  price^  of  firewood  ; 
and,  iliapmnch  a%  the  licenses;  wopld  specifiy,  the  particular  blocks 
v^here, the  pei'inission  could  be  ex^ms^,  and  would  be  liable  to 
bo  cancelled,  if  the.  restrictions,  were  exceeded,  the  control  would 
lie  with  th^  forest  officer,  who  would,  determine  the.  areas  to  be 
thus  se]<  off. 

The  only  difficulty  would  be  in  the  ease  of  those  who  bold 
rights  of  graz4ng,  of  removing  firewood,  etc.,  and  who  would 
hardly  be  willing  fco  paj  an  annual  sum  when  before  they  had  been 
free.  This  would,  however,  not  apply  everywhere,  and  where 
it  did,  the  rights  would  have  to  be  defined,  just  as  is  done  at 
present  in  the  case  of  '' reserved  forests." 

173.  I  have  spoken  of  the  need  of  a  larger  staff  of  better- 
trained  men  ip  the  Forest  Department  to  carry  ouj;  the  T^orking 
oJE  forests  in  an  agricultural  diredtion.  As  the  forests  come  more 
in  cpntact  with  agriqaltnre,  so  will  there  be  need  of  greater 
supervision  and  more  official  protection  against  fire  apd  against 
unauthorised  grazing,  etc,  To  take  an  exarnple,  in  the  Coorg 
forests  there  is  only  one  European  professijAal  officer  over  an 
area  consisting  of  2'48  square  miles  of"  "  reserved "  forests,  and 
601  square  miles  of  "  protected  "  forests. 

174.  But  the  Forest  Department  is  sometimes  called  upoq, 
,  or   else   attempts,   to   perform   i>npossibiUiies.     When    th§   need 

for  serving  agricultural  ends  has  been  impressed  upon  them^ 
the,  officers  have  frequently  been  expected  to  produce  out  of 
the  same  forest  large,  medium  sized,'  and  small  timber,  fire- 
wood, leaves,  rdb  material,  and  grazing  all  at  once.  In 
Bombay  the  Forest  Department  has  decifled  that  these  varied 
wants  can  best  be  met  by  a  40  years'  rotation.  This  means 
that  rab,  for  example,  could  in  any  one  year  be  only  taken 
off  one-fortieth  of  the  area,  a  very  insufficient  amount  in  many 
eases.  It  is  qaite  clear  that  cutting  for  rdb  must  be  done  near 
cultivation,  and  that  there  must  be  regular  working  plans  drawn 
up  for  it,  the  people  being  allowed'  to  cut  the  material'  themselves 
over  allotted  areas,  worked,  say,  on  a  three  or  four  years'  rotation, 
and  payment  to  be  by  levy  on  the  rice  area  cnltivAted,  or  on  a 
village  as  a  whole. 

Again,  the  agriculturists  being  under  the  Revenue  officials, 
there  are  not  wanting  instances  where,  owing  to  the  absence  or 
a  proper  understanding  between  th^se  officials  and  those  of  the 
B'orest  Department,  friction  has  been  caused  upon:  the  closing  ofs 
the  forests,  or  by  the  issue  of  orders  to  stop  the  lopping  of  trees 
for  rdbt 

175.  Thus,  partly  from  the  nature  of  its  action,  of  necessity,  a 
restricting  one,' but  inainly  from  the  obligations  put  upon  it  by  the 
Executive  Government,  ajso  from  the  impossibilities  it  has  been_ 
asked  to  perform,  and,  lastly,  from  being  greatly  undermanned,  the 
Forest  Department  has  not  been  as  popular  in  the  past  as  it  might 
have  been.     But  I  am  sure  that  when  it  is  fully  recognised   that 
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there  are  other  ends  which  the  Forest  Departmefnt  should,  serve 
besides  that  o£  growing  timber  and  making,  a  large  revenue  out  o|. 
the  forests,  the  Department  will  readily  carry  these  out  to  its  best 
ability. 

Such  an  end  is  that  which  I  have  indicated,  the  provision,  for 
the  agricultural  commuaity  primarily,  of  facilities  for  obtaining 
what  they  require,  vis.,  small  timber,  wood  for  implements, 
firewood,  leaves,  grass,  or,  where  possible,  grazing.  No  action 
would,  I  am  sure,  do  more  to  render  the  Forest  Department 
popular  and  its  work  one  of  wide-spreading  benefit,  could  it  be 
instructed  to  carry  out  such  objects  as  the  above,  and  to  bring; 
these  facilities  to  the  cultivators'  doors.  Such  a  policy  would  be" 
one  of  giving,  and  not  what  the  people  have  considered  the  pasjt 
policy,  one  of  taiing  atoay.  The  cultivators  would  then  feel  that  the 
forests  were  a  real  benefit  to  them,  and  possibly  much  unculturable 
land  would  become  elothed  with  trees  and  grass. 

I  cannot  better  conclude  the  consideration  of  this  portion  of  my 
Beport  than  by  giving  the  following  extract  from  a  Resolution 
of  the  Madras  Government,  issued  in  October  1890,  upon  this 
subject :— ■ 

Paragraph.  21.—"  It  is,  however,  most  necessary  to  correct  the  B«ointion  or 
"  idea,  which  prevails  somewhat  widely,  that  as  soon  as  a  forest  is  ^TCT^SiTnt, 
"  reserved,  cattle  and  men  are  to  be  excluded,  and  it  is  to  be  worked  '''^''''°''^^'''* 
"  for  the  profit  of  Government  rather  than  for  the  benefit   of   the 
"people.     It  cannot  be  too  strongly  affirmed; that  the  chief  Object 
"  of  the  reserved  forests  throughout  the  greater  part  of  the  country 
"  is   the  provision   of  pasture,  small  timber,  fuel,  and   leaves   foi- 
"manure  or   litter.     These  are  to  bo  worked  in  order  to  meet  the 
"  wants  of  the  villagers  in  these  respects,  and  are  not  to  be  cou- 
"  verted  into  dose  preserves  for  the  growth  of  large  timber. " 

This  important  Resolution  exactly  expresses  the  opinions  I  had 
already  formed,  and  it  is  in  the  direction  indicated,  that  I  think 
future  policy  should  proceed. 

176.  I  am  aware  that  changes  cannot  be  effected  withou]b  The  poiicHi 
expenditure  of  money,  and  perhaps  a  diminished  revenue  may  be  ooTorameat. 
the  result,  at  least  for  a  time.  But  1  have  attempted  to  show  that 
the  obtaining  of  a  large  revenue  from  the  sale  of  timber  may  not 
be  coincident  with  the  best  interests  of  the  country  at  large,  and 
that  a  possible  diminution  of  it  may  be  attended  by  increased 
revenue  to  the  State  from  cultivated  l^nd.  It  has  also  to  be 
remembered  that  a  very  large  portion  of  the  revenue  of  the  Forest 
Department  is  derived  from  rich  grazing  grounds  which  have 
been  transferred  to  it  from  the  Land  Revenue  Department.  The 
Forest  Department,  in  being  a  revenue-earning  one,  starts  with 
the  following  advantage  in  favour  of  its  old  policy  as  against 
the  one  I  recommend ;  that,  if  timber  be  sold,  the  return 
is  an  actual  one,  whereas  if  the  plan  I  advocate  be  followed,  the 
increase  will  be  a  potential  one ;  it  cannot  be  directly  translated 
into  figures^  Nevertheless,  I, trust  I  have  said  enough  to  show  that 
action  in  the  direction  ctf  providing  for  agricultural  wants,  and 
primarily,  as  regards,  the,  supply  of.  fuel,  is  insej>arably  bpund  lip 
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with    the   prosperity   of   the  agricultural    classes,   and   with  the 
maintenance  of  the  Land  Reveuue  of  the  State. 

fw""""'  I'^'T-  ^®**  *"  ^^^  forests  come  the  plantations  which   have  been 

banks,  railway  established  along:  canal  banks,  lines  of  railway,  and  other  selected 
spots,  primarily  for  the  supply  of  fuel  to  towns  and  railways, 
and  not  witli  speciul  agricultural  intent.  As  mentioned  in 
paragraph  163,  plantations  have  been  made  along  the  banks  of 
canals  in  the  North-West  Frovinees  and  the  Punjab,  and  such 
towns  as  Cawnpore,  Agra,  Kurki,  and  Delhi  are  thereby  supplied 
with  fuel.  II;  was  reported  in  1889  that  in  the  North- West 
Provinces  there  were  36,037  acres  of  plantations  along  the  banks 
of  the  Upper  Ganges,  Lower  Ganges,  Agra,  and  Eastern  Jumna 
Canals.  These  are,  however,  under  the  control  of  the  Irrigation 
Department,  and  not  of  the  Forest  Department,  and  no  effort  is 
made  to  create  a  local  market  for  the  wood ;  hence  it  all  goes  to  the 
large  towns,  and  the  plantations  are  of  little  local  agricultural  use. 
Tn  addition,  the  system  of  letting  out  grazing  is  by  no  means 
satisfactory ;  in  many  parts  the  cultivators  arrange  among 
themselves,  so  that  there  is  no  competition  for  the  privilege 
of  grazing,  and  one  man  will  thus  purchase  the  right  of 
grazing  over  an  extensive  area  for  a  merely  nominal  sum, 
putting  on  as  many  cattle  (including  his  neighbours')  as  he  can, 
and  in  turn  receiving  payment  from  those  whose  cattle  he 
admits.  In  other  cases  j^razing  is  not  allowed,  but  only  the 
cutting  of  grass.  If  the  working  of  these  plantations  were 
put  under  a  forest  officer  they  would  probably  be  better  seen  to. 
Along  the  Cawnpore  Canal  the  plantations  are  40  feet  deep  j  babul, 
neem,  pepul,  and  other  varieties  of  ^cus,  dhdh,  sissu,  and  jarm,an 
are  the  principal  trees  grown.  The  native  proprietors  [zemiudari) 
in  the  neighbourhood  sometimes  have  plantations  of  their  own, 
vaos\\y  oi  dhdk  AxiA  bubnl  yiooA. ;  every  three  years  they  cut  these 
over  and  send  the  wood  into  Cawnpore. 

Changs  Slangs,  Changa  Manga  is  a  large  plantation  of  10,000  acres,  situated 
along  the  North-Western  Bailway,  and  watered  by  the  Bari-Doab 
Canal.  It  was  started  in  1866,  and  its  object  was  to  provide  fuel 
for  the  railway.  Shisham  {Dalbergia  >i»iu)  is  the  tree  grown,  and 
it  is  cut  on  a  1 5  years'  rotation.  I  found,  on  enquiry,  that  the 
railway  company  takes  the  whole  of  the  wood,  although  only  sup- 
posed to  have  that  which  is  above  2  inches  in  diameter.  The 
smaller  wood,  I  to  2  inches  in  diameter,  is  re-sold  by  the  railway 
company.  A  large  quantity  of  grass,  .mostly  of  a  coarse  nature, 
grows  in  the  plantation,  and  to  this  I  shall  refer  in  the  next  chapter. 
But  I  would  mention  that,  so  far  as  I  could  see,  the  Changa  Manga 
plantation  does  not  serve  any  agricultural  end  whatever,  except 
within  a  very  limited  circle.  It  simply  supplies  wood  for  the  rail- 
way, instead  of  the  latter  burning  coal.  Nearly  the  same  remark 
may  be  applied  to  tbe  Shahdara  plantation,  near  Lahore,  established 
in  1865,  and  covering"  1,254  acres.  The  river  is  close  at  hand,  and 
the  soil  is  moist  in  consequence  ;  sissu,  ^gain,  is  the  wood  grown. 
The  original  intention  was  to  supply  fuel  for  the  railway,  but  now 
the  whole  of  the  wood  goes  to  a  contractor  at  Lahore,  for  use  in  the 
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town   as  fuel.     Occasionally  a   little   grazing  is  allowed,  but  the 
{orest  officei'B  are  evidently  adverse  to  it. 

None  of  these  plantations,   accordingly,    whether   along   canal  These  pianta- 
banks  or   elsewhere,   serve   agricultaral   ends   as    usefully  as  they  uttie  agri^ 
might  be  made  to  do,    and   improvement   in    the  system  of  their  '"'"«*'  '»''"'• 
working  is  possible.     Of  course,  in  one  way,  they   all    (except  those 
which,  like  Changa  Manga,  are  utilised  solely  for  railways)  indirectly 
benefit   the   land,  inasmuch  as  by  the  increase  of  the  wood  supply, 
even  to  towns,  a  certain  amount   of  cow-dung   is  released  which 
might  otherwise  be  burnt  as  fuel. 

178.  More  agricultural  in  purport  than  the  foregoing  is  the  sys- 
tem of  Arboriculture,  the  spread  of  which  has  been  pushed  on  with 
commendable,  energy,  mainly  by  the  Directors  of  Provincial  Depart- 
ments ot  Agriculture.  Apart  from  a  possible  influence  on  climate, 
the  provision  of  shade  and  shelter,  and  ultimately  of  timber  and 
fuel,  cannot  but  be  beneficial.  If  trees  such  as  the  prosopis,  the 
mahva,  and  Xha  jach-fruit  tree,  were  grown,  they  would  in  time  of 
famine  be  very  useful  in  supplying  the  people  as  well  as  the  cattle 
with  food.  The  fruit  of  the  babul,  for  example,  is  a  very  good  food 
for  cattle. 

It  is  very  desirable  to  encourage  the  planting  of  trees  by  private 
individuals,  and  to  bold  out  inducements  for  the  doint^  of  this.  The 
feeling  of  possession,  as  instanced  in  the  case  of  a  man  digging,  his 
own  well,  is  one  that  acts  as  a  strong  incentive  to  agricultural.iai- 
provement,  and  it  should  be  fostered  in  every  way.  In  Prince  wonH-jrowinn 
Edward's  Island  "  arbor  societies  "  are  formed  with  objects  similar  '"  America. 
to  the  above,  and  in  several  States  of  America  special  inducements 
are  held  oat  for  the  taking  up  of  land  for  the  purpose  of  growing 
trees.* 

To  encourage  the  growing  of  trees,  a  "  Tope  "  rule  was  introduced  ••  Tope  ••  rule. 
in  some  parts  of  India.  According  to  it,  a  man  was  to  be  allowed 
land  free  of  rent  for  20  years,  provided  that  he  grew  plantations  on 
it.  But  the  rule  was,  nnfortuuately,  rendered  inoperative,  for  if 
another  man  wanted  to  grow  crops  on  the  particular  area  he  got 
the  preference,  and  so  the  rule  really  was  never  made  use  of.  I 
consider  that  a  great  deal  of  good  has  been  done,  more  especially  in 
the  North-West  Provinces,  by  the  encouragement  H}f  Arboriculture. 
In  1888-89,  B$.  66,989  were  spent  in  the  North-West  Provinces 
on  Arboriculture,  and  the  receipts  amounted  to  i2f.  47,084.  In  the 
Central  Provinces,  during  the  same  year,  29,000  trees  were  planted. 
But  in  Bengal  and  in  Bombay  little  has  tjeen  done.  In  a  part  of 
the  country  where,  as.in  the  North- West  Provinces,  the  forests  are 
confined  to  the  hills,  and  wood  and  shelter  are  notoriously  deficient, 
it  is  of  the  greatest  importance  to  show  the  benefit  which  the  plant- 
ing of  trees  along  roadsides  may  confer.  Casuarina  is  a  tree  well 
suited  to  sandy  lands,  and  the  growing  of  it  in  parts  of  Madras  has 


*  This  is  done  nnder  an  Act  known  as  the  Timber  Cnltnre  Act,  A  period  ot  eight  years  ie 
given  daring  wtazoh  to  Taise  10  acres  of  trees  on  a  IBO-acre  holding.  It  most  be  shown  that  the 
timlMr  is  to  be  cnltirated  for  the  ezclnsire  nss  and  beneiit  of  the  applicant,  and  not  for  the  pnt^ 
pose  of  specnlation  or  for  the  nse  and  benefit  of  other  persons.  An  entry  tee  of  }14  (22.  ia<.)  ig 
paid,  and  a  like  saoL  at  date  of  final  proof.  If,  at  the  conclnston  of  the  term,  at  least  676 
tbrlTiug  trees  can  be  shown  per  acre,  a  title  deed  to  the  land  thus  planted  is  girtu. 
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teen  very  suoceesful.  In  the  Native  State  of  Kapurttala  I  noticed 
tfaat  plantations  of  iisin  and  other  trees  bad  been  inade  on  bare 
places  around  the  town  of  Kapurthala,  wterever  possible.  The 
native  landed  proprietors  {zemindars),  too,  have  followed  the  example 
set^  and  in  many  villages  even  the  common  land  [shamilat)  has 
been  planted  with  sisiu  and  babul,  wells  are  surrounded  by  trees, 
and  mango  trees  are  planted  along  watercourses ;  some  villagers 
have  even  planted  small  gardens,  and  the  State,  as  an  encourage* 
ment,  remits  the  revenue  of  all  such  lands.  In  driving  along  the 
road  from  JuUundur  to  Hoshiarpur  I  frequently  saw  sissu  trees 
which  had  been  planted  by  semindars  in  blank  patches  of  the  fields 
just  off  the  roadside. 

tjodesirabie  to  It  is  Well,  howevet,  that  I  should  here  interpose  a  caution  as  to 
fo'coitiTated  ""^  the  undesirabiiity  of  planting  trees,  more  especially  babul,  close 
*•"'•  to  the  edges  of  cultivated   fields,  at  least  where  cold-season    (rabi 

crops  are  grown.  The  roots  of  the  trees  run  out  in  search  of  mois 
ture  and  nourishment,  and  thus  deprive  the  crop  of  each,  especially 
the  former.  I  have  seen  numerous  instances  of  a r<)i»  crop  being 
damaged  in  this  way;  with  rainy-season  \kAarif)  crops  and  where 
there  ie  abundant  rainfall,  it  does  not,  however,  matter. 

The  need  of  179.  B lit,  after    all,   and  even   were    the  existing   "reserved 

"mwtm"""  forests "  to  be  devoted,  where  possible,  more  to  agricultural  ends, 
there  would  not  be  enough  reserved  areas  to  meet  the  demand. 
The  "  reserved  forests "  can  only  serve  a  certain  circumscribed 
area,  and  there  must  yet  remain,  especially  in  the  North- West 
Provinces,  large  tracts  where  trees,  much  less  forests,  are  almost 
unknown.  It  is  in  such  districts,  untouched  by  forests,  that  the 
endeavour  must  be  made  to  create  "  reserves.''  It  is  hardly  neces- 
sary to  say  much  "in  proof  of  the  above,  the  fact  is  almost  uaiver- 
iMtmoeBof  the  gallv  admUted.     The  following  instances,  gathered  in  the  course  of 

BOaroity  of  Are-  ■' ,  ,  l.  «    II  ■  u         •    "    il_  -i. 

wood.  my  tour,  may,  however,  oe  usefully  given,  as  snowing  the  scarcity 

of  firewood,  and  that  the  price  of  it  is  more  than  the  cultiYators 
can  afford  to  pay  in  order  to  replace  cow-dung  by  wood  for  f  liel : — 

Korth-WMi     ■       At.Cawnpore  the  price  of  firewood  is  4  annas  per  maiind  (80  lbs.)  or  1  inpee 
fniTincei.  for  a  litUe  more  than  300  Vat.,  whereas  100  pieoes  of  son-dried  oow-dung  oakss 

(ira^ttM)'  only  co8t2  annas,  or  1  rapee  for  a  whole  cartload,  weighing  some 

700  Jb«.,  «bont  three  cattloadpgoing  to  the  ton. 

At  Barki>  which  is  so^liedfrom  th«  canal  plantations^  firewood  costs  Ss-^ 
for  100  maunds,  making  the  prise  3^  annas  a  maand,  or  much  the  same  as  at 
Cawnp.ote»     ,  .•.-,,-,    ,.  .  ,  _   . 

Eerozepore  is  vary  badly  o£E.  .for  .firpwood,  especially  along  thft  riversidp 
Faqj&b.  tracts.'    The  land  here  wanta  a  let. of  n»nare,  and  the  people  are  well  aware  of 

this,  but  have  little  to  spare  owing  to  their  being  obliged  to  bnm  it  for  fuel. 

In  the-  Deeoan,  and  in  the  Southern  Mahratta  country,  wood  for  implements 
embay.  is  Bpeoially  soaroe. 

In  Bombay  itself,  firewood  costs  Bt.  2  for  10  maunds  (80  lbs,  eaob). 

At  Poena  it  is  very  mnob  dearer,  and  especially  hard  to  procure,  inasmuch 
as  it  has  to  be  fetched  80  or  40  miles.  The  cost  in  Foona  is  8  annas 
Bimannd,  or  is.  6  for  a  cartload,  whereas  a  cartload  of  dried  cow-dung  cakes 
(iratfies)  costs  \B#.  3,  and  a  carUoad  of  loose  cow-dung  1  rupee  only. 

Ahmedabad  also  is  badly  off  in  this  respect ;  the  maund  here  is  only  40  lbs., 
and  1  rupee  will  purchase  only  4  maands  of  firewood,  or  160  lbs. 
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At  Mahim  firewood  has  tble  fetohad^rom  the  for^t ;  ihk  'hnp'Hes  a  three 
days'  journey  there  and  baclc  ;'the  cost  for  a  small  oartloiihd'is  8  annas. 

The  cost  at  BelgaQm  is  Bs.  2  to  Mi.  3  a  cartloadi  hut  it  'his  to  be  fetched 
from  a  distance  of  eight  miles  off. 

Even  at  Meroara,  where  the  Coovg  forests  are  not  far  off,  firewpod  Costs   i?«.  3  '''""*• 
a  cartload  ;  and  at  Hun6ar,  the  dep&t  of  the  Coorg  forests;,  the  charge  is  Rs.  3 
-per  ton.   It  has,  however,  to  be  Carted  18  miles, 'at  a   cost  of   I'4  annas  a  tpu 
more,  before  it  cau  he  of  any  use  to'the  oultivators. 

A  cartload  of  1,000  lbs.  of  firewood  costs  Us.  2|  at  Shiyati,  dnd  at   Madura  ^ad  a«. 
a  bandy-load  (three  to  the  ton)  sells  for  Ss.  4  to  St.  5,  but  it  ias  to  be  brought 
some  20  miles. 

Mr.  Benson,  writing  about  Beliary,  says  : — 

"The  supply  of  cattle-manure  is  small,  except  in  a  few  places:,  owing  to_  the 
"  scarcity  of  wood  for  fuel.  One  of  tl^e  .greatest  wants  of  the  district  aigricul- 
"  turally  is  a  better  fuel  supply,  and  this  is  an  object  which  is  worthy  of  the 
"most'carefnl  attention," 

Mr.  Nicholson  says  of  Elardl : — 

"  There  are  no  forests  or  jungle.  A  great  deal  of  planting  of  hedges  and 
"  trees  is  still  needed.  Fuel  is  dear,  pal'mi/rag  scarce,  and  building  timber  ig 
"brought  from  Falgh^  tat  great  expense.  .  .  .  At  Fallaohi  firewood  costs 
"  Ss.  2  to  St.  2^  per  cartload,  the  nearest  available  jungles  being  10  and  12 
"  miles  distant." 

Mr.  Basu  writes  thus  of  Chota  Nagpur  ;— 

"  The  mass  of  thsrpeople  are  too  poor  to  buy  fuel.    No  improvement  under  Stngal. 
"the  head  of  burning  dung  will  take  place  until  fuel  is  rendered  cheap  and 
"  accessible.     There  are  no   fuel  reserves  belonging  either  to   Govsrnmeut  or 
"  individuals.    Arou&d  ICauchi  firewood  is  scarce  and  jungles  inaccessible." 

I  could  multiply  these  by  a  great  many  dthei-  instances  which  I 
have  met  with  myself,  or  which  I  have  collieeted.  In  Chapter  VII, 
paragraph  123,  I  have  alrea.dy  shown  that  wherever  wood  is  suffi* 
ciently  plentiful  it  and  not  dung  is  the  general  fuel,  and  that 
manure  being  thus  set  free  for  the  land,  the  oultivatibn  has  bene* 
'fited  iiuniensbly;  such  instances  are  Nadiad,  Ho^pet,  Aveuashi 
(Coimbatore)',  Hoshiarpur,  Multan,  and  many  others. 

As  affording  a  contrast  to  the  remark  made  above  by  Mr. 
Benson  on  the  scarcity  of  wood  in  fiellary,  another  quotation  from 
that  gentleman,  when  speaking  of  Cuddap^h,  will  illustrate  my 
point  well  :— 

"The  abundance  of  fuel  in  the  neighbourhood 'pievemts  the  ose  of  hrdtties 
"  extensively  for  fuel,,  so  that  the  soil  receives'  a.gooddeai  of  what  is  removed 
"  from  it  by  the  crops  raised." 

180.  Hatvin^  instanced  sufficienitly -the -need  of  more  ^I'ewoqd  The  need  i« 
for  agricultural  purposes,   I  mufet  now   expTBSs   Ay  coricu'rtence  orlat^no^^ "" 
with  the  views  that   have  been  expressed   both  by  Governments  poS 'aoi 
and  by  individuals,  that  the  way  in  which  the   supply  of  wood  to  'etves." 
agriculture,  can  be  best  increased  is  by  the  erevtioa  of  new  en- 
closures of  land  for  the  purpose  of  growing   wood,  scrub,  jungl^, 
and  grass.     Such   enclosures  are   now   denominated    "Fuel  and 
fodder  Reserves." 

I  shall  indicate  briefly  what  has  been  done  in  this  direction,  and 
then  try  to  point  out  iu  what  \yjiy  exte^ioa  or.  mo()ifie&tioa  of  th« 
systera  is  called -fori 
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Wood. 


OpiDiona 
ia  favour. 


Sir  Edward 
Buok. 


Mr  J,  B.  Fuller. 


Ihe  Madras 
Resolution, 
Oct.  Iii9a. 


The  establishment  of  "  Fuel  and  Fodder  Reserves  "  was  advo- 
cated successively  by  Sir  D.  Brandis  in  1873,  by  the  Famine  Com- 
mission in  1879,  and  by  the  Government  of  India  in  18K3,  acting 
upon  the  recommendations  of  the  Famine  Commission  (see  para- 
graph 163). 

Sir  Edward  Buck,  when  an  officer  in  the  North-West  Provinces, 
warmly  advocated  the  estabhshment  of  these  "  reserves,"  and  to 
him  is  mainly  due  the  initiation  of  experiments  on  their  formation 
over  ravine  lands  and  calty  land  {usar)  plains  in  the  North-West 
Provinces  {see  paragraph  75). 

Mr.  J.  B.  Fuller,  writing  on  the  subject  in  1887,  says  :— 

"  The  desirability,  in  the  interests  of  the  peofle,  of  establishing  fuel  and 
"  fodder  reserves  is  admitted  on  all  bands." 

More  recently  (October  1890)  the  Madras  Government  is- 
sued the  important  Resolution  on  the  policy  of  their  Forest 
Department,  lo  which  reference  was  made  in  paragraph  175, 
!ind  from  which  I  will  now  further  quote :  — 

Para.  6. — "  The  question  of  the  provision  of  fuel  is  hardly 
'•less  important  than  that  of  pastuve.  In  many  parts  of 
"  the  Presidency  the  supply  of  firewood  is  so  scanty  that 
''  the  people  suffer  considerable  inconvenience  and  discomfort. 
"But  this  is  hot  the  worst;  wood  being  dear,  the  dung  of 
•'  cattle  is  used  in  its  place,  and  the  soil  is  thus  deprived  of  the 
•'  manure  of  which  it  stands  in  such  urgent  need.  Any 
'•  measures,  therefore,  which  tend  to  improve  the  supply  and 
i'  lower  the  price  of  firewood  would  be  of  immense  advantage 
«'  to  the  cause  of  agriculture  in  this  country." 

Para.  7.—"  For  the  reasons  set  forth  in  the  preceding 
<*  paragraph,  His  Excellency  in  Council  is  of  opinion  that  the 
t' establishment  of  fuel  and  fodder  reserves  is  most  desirable 
»'  in  the  interests  of  the  cultivating  classes." 

Para.  S4.—"  Further,  the  Government  advocates,  if  the  area 
"already  taken  up  is  not  enough  to  furnish  the  estimated 
"  requirements  in  firewood,  leaves  and  small  timber,  and  to 
''  afford  grazing  for  all  cattle  necessary  for  agricultural  or 
t'  domestic  purposes,  more  land  should,  if  possible,  be  brought 
<' under '  management,  and  the  natural  jungle  growth  should  be 
«' supplemented  by  plantations  created  for  the  purpose  of  fuel 
.'  supply." 

In   the  above  extracts  is   contained  the  acknowledgment  that 

the  supply   of  firewood   is   still    very  deficient,  and  that  existing 

resources  are  not   enough,  but  that  new    reserves  will  have  to 

be'  created. 

"Fuel  and  181.  We   will  now  sce  what  steps  have  been   taken  in  this 

ferves'^iVead,  direction     siuce     Sir     D.   Brandis  and  the    Madras    Government 

created.  movfid    in    the  matter,   and    since    the     Government    of     India 

proceeded     to    act    upon    the   recommendations   of  the  Famine 

Commission, 

Patrl  forest,  TLfl   earliest  "  Fnpl   and  Fodder  Eeservo,"  in  the  strict  sensp,  that  I  can 

-Eurlii.  find    mentioned    is    the  Patri  fores':,    near     Kutki,    North-West  Prorinces. 
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This  plantation  was  began  in  1871,  five  blocks,  comprising  in  all  80  acres, 
being  demarcated,  and  trues,  mostly  sissa,  being  planted  and  watered  by  a 
-  cut  taken  oS  from  the  Ganges  Canal.  Sir  D.  Brandis  reported  in  1881  that 
it  was  doing  well.  He  snggested  that  it  woald  be  necessary  to  keep  out 
eattle  at  first,  but  by  and  by  to  permit  grazing  in  protected  blocks,  admitting 
only  certain  villages  and  making  them  responsible  for  the  protection. 
I'his  practically  was  of  the  uatnre  of  a  "  village  torest,"  and  was  agricultural 
in  intent. 

The  forests  of  Ajmere-Merwara,  although  o(  large  extent  and  under  the  Ajmere- 
Porest  Administration,  are  really  "  Fuel  and  Fodder  Reserves "  on  a  large  Merwara. 
Boale.  I  havd  shownhow  the  Government  of  India  were  able  to  deal  with 
them  straight  sway,  baring  a  direct  control  over  them.  As  I  have  said, 
.  they  more  nearly  approach  to  my  idea  of  what  "  agricultuial  forests " 
shonld  be  than  anything  else  which  I  have  seen  or  read  of  under  the  Forest 
Administration.  My  complaint  is  that  there  are  not  enough  Ajmere- 
Merwaras.  I  allow  fully  the  benefit  of  what  has  been  done  there,  but  there 
ought  to  be  more  "  reserves  "  like  these.  The  answer  of  the  Forest  Depart- 
ment is,  that  the  diffioalty  of  getting  land  is  so  great,  and  it  is  suldom  that 
land  can  be  found  which,  as  at  Ajmere-Merwara,  is  under  direct  Imperial 
.  control.  This  is  quite  true,  bnt  when  I  see  what  has  been  done,  as  I  shall 
.  tell  later,  in  taking  up  land  at  Etawah,  Jhansi,  Aligarb,  and  Cawnpore,  as 
well  as  in  the  plantations  of  Shahdara,  Changa  Manga,  and  along  canal 
banks,  I  cannot  think  the  difficulties  insurmountable;  and  if  the  Forest 
Department  had  been  more  alive  to  agricultural  needs,  and  less  anxious  to 
show  large  financial  retnrns,  more  might  have  been  done  in  forming  other 
"Fnei  and  Fodder  Reserves"  like  Ajmere-Mernara, 

Sir  D.  Brandis  started  the  Ajmere  reserves  in  1873,  by  taking  up  and 
protecting  the  then  bare  hills  lying  around  one  side  of  the  valley,  where 
the  town  of  Ajmere  is.  The  hills  on  the  other  side  were  left  as  they  were, 
and  were  not  included  in  the  operations,  but  were  left  free  for  whatever 
grazing  or  cutting  of  wood  they  conid  supply. 

The  villages  included  in  the  reserved  part  were  handed  over  to  the 
Forest  Department,  who"  allowed  the  villagers  to  cut  and  remove  grass 
from  November  to  Febmary,  and  to  have  grazing  from  March  to  Jnue. 
Further,  the  villages  were  to  receive  two-thirds  of  any  surplus  revenue  and 
all  the  grass.  No  planting  was  done,  but  grazing  was  prevented,  except  in 
specified  parts,  and  wood  was  only  cut  as  allowed.  No  regular  enclosure  was 
adopted,  euphorbia  hedges  and  stone  walls  only  being  put  np  here  and  there. 
In  a  few  years  there  was  a  complete  transformation,  the  bare  hills  soon 
clothing  themselves  with  email  trees  and  scrub,  while  grass  sprung  up  in 
abnndanee. 

In  1881  Sir  D.  Brandis  wrote  in  reference  to  them  :— «  In  all,  except  the 
"  most  arid  tracts  .  .  .  mere  protection ,  aided  by  sowing  and  planting 
"in  suitable  places,  will  gradually  clothe  groonds  with  trees  and  shrubs." 

_  I  Tisited  the  reserves  around  Ajmere,  and  I  found  them  to  be  as  had  been 
pointed  out  to  me ;  the  proteoted  hills  were  green  and  covered  with  trees 
shrub,  and  grass  ;  the  hills  on  the  opposite  side  of  the  valley  were  barren 
and  unclothed.  The  contrast  presented  was  a  most  striking  one,  and  no  one 
oonld  see  it  without  being  impressed  with  the  change  that  simple  enclosure 
iTOuld  effect,  even  on  a  thin  and  rocky  soil  such  as  that  on  those  Ajmere  hills. 
Undonbtcdly,  too,  the  covering  of  the  surface  with  vegetation  has  helped 
greatly  in  preventing  denudation  and  surface-washing,  and  has  tlius 
contributed  to  the  formation  of  soil,  and  the  retention  of  the  rainfall. 

The  nrincipal  trees  are  zizyhus,  auogeissus,  and  bahul,  and  a  considerable 
sale  of  dried  and  dead  euphorbia  bushes  is  also  effected. 

The  work  of  protection  has  not  been  confined  to  the  hills  around  Ajmere 
known  as  the  "  Nasrpahar  forests,"  but  another  hill  slope  near  the  town  and 
called  the  "  Mohtea  bir,"  has  been  taken  in  likewise.  Here  the  soil  is 
thinner  and  more  stony  than  ever,  and  it  seems  a  wonder  that  anything 
whatever  will  g  ow  on  it.  Yet,  although  little  grazing  can  be  afforded 
a  good  quantity  of  grass  is  cut,  and  zizypAus  aai  babul  trees  stow  very 
fairly. 
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FriDto  Ajfiiere  I  went  to  See  the  "  Oharfg  rBserre,"  atiiotlleif'oHe  forming 
p»rt  of  the  Ajmere-Merwara  forests,  and  iftbont  six  miles  from  Biawar. 
Tliis  t;d9  begau  in  1876,  and  oomprises  3,000  acres.  Here,  again,  the 
contrast  between  the  protected  hills  and  the  unprotected  ones  was  most 
marlced.  A  gi'eat  deal  of  firewood  in  cut  by  contract,  and  carted  to  Biawar, 
2,-100  camel-loads  (4S0  lbs.  each)  and  6,572  head-loads  of  small  fuel,  coming 
from  the  'reserve"  in  the  course  of  the  year  ISSS'SD.  No  attempt  is  made 
to  grow  large  timber,  but  in  the  belter  parts  neem  seed  is  dibbled,  and 
this  tree  does  very  well.  Reproduction  goes  on  very  satisfaot^rily  indeed, 
and  proteotioa  from  fire  and  trespass  is  well  maintained.  The  grass  is,  as  a 
rule,  cnt  and  removed,  but  the  forests,  in  time  of  drought,  are  thrown  Open 
to  grazing. 

Similar  "  reserves,"  which  I  had  no  time  to  visit.  He  nearer  Merwara. 
The  whole  area  comprised  in  the  Ajmere-Merwara  forests  is  89,264  auras 
In  1889-90  eix  areas  of  village  lands,  4,39S  acres  in  all,  were  voluntarily 
made  over  by  the  people  to  the  Forest  Department  for  management  by 
them,  and  were  conslituted  "  village  reserves."  To  show  the  value  of  the 
Ajmete-Mernara  forests,  it  ma;  be  said  that,  in  1889-90,  owing  to  failure 
of  rain  and  scarcity  of  fodder,  nearly  all  the  reserved  area  was  thrown 
open  to  grazing  during  part  of  the  year,  anl  no  less  than  14,684  head 
of  cattle  were  allowed  in.  The  fire  lines  (dividing  the  "  reserves "  into 
isolated  blocks  for  preventing  the  spread  of  accidental  fires)  are  burned  by  the 
people  in  return  for  the  grass  removed. 

I  have  mentioned  the  case  of  the  Ajmere-Merwara  forests 
rather  at  length,  as  it  is  the  best  example  of  what  should  be  tried 
elsewhere.  The  financial  result  at  the  present  time  shows  that 
expenses  have  just  been  met,  but,  to  my  mind,  the  good  that  has 
been  done,  but  which  cannot  be  actually  translated  into  figures, 
represents  a  very  considerable  surplus.  The  mere  supply,  to  an 
agricultural  district  such  as  this,  of  wood  to  replace  dung  as  fuel 
must  be  highly  beneficial,  and  would  be  even  more  so  did  not 
Ajtiiere  labour  under  the  difficulty  of  a  very  uncertain  and  often 
failing  rainfall. 

My  other  instances  of  Government  experiments  must  be  drawn 
from  those  on  ravine  and  salty  (usar)  land,  for  I  have  already 
spoken  of  canal  plantations  and  others,  such  as  Shahdara  and 
Cbanga  Manga,  and  have  shown  that  their  ends  are  not,  in  the 
main,  agricultural  ones.  Even  ravine  and  usar  lands  I  have 
previously  fully  dealt  with  in  Chapter  V,  paragraphs  70 — 76,  and 
need  say  little  more  abdut  them  now. 

Etawab,  Jhansi,  Cawnpore,  and  Awa  are  the  chief  places  where 
tree-planting  has  been  tried  to  any  considerable  extent,  for  on  the 
usar  land  at  Aligarh  it  has  only  been  done  on  quite  a  small  scale, 
and  the  efforts  have  been  eon-fined  mainly- to' grass  and  crop-grow- 
ing. I  may  here  point  out  the  financial  success  attending  the 
enclosure  of  ravine  land  at  Etawab. 

About  4,400  acres  (7,000  bighat)  of  this  land  belonged  to  the  native  land 
owners  (zemindars),  and  the  area  was  of  bat  little  use  except  for  cattle  to  roam 
over.  In  1885  the  Agricultural  Department  of  the  North-West  Provinces 
persuaded  the  zemindars  to  let  it  try  the  experiment  of  tree-growing,  and  got 
them  to  advance  Ss,  600  for  planting  babul  seed  over  the  land.  Cattle  were 
kept  oS,  babul  seeds  were  scattered  broadoaet  just  before  the  rains  came,  the 
trees  came  up  capitally,  the  grass  grew  well,  and  soon,  without  any  artificial 
irrigation,  a  osefnl  "  fuel  and  fodder  reserve  "  was  formed  out  of  what  bad 
been  simply  waste  land.  The  "  reserve  "  now  brings  in  an  annual  income  of 
St.  1,100,  and  the  temiildars,  never  having  parted  with  the  land,  take  care  to 
keep  the  proceeds  too.    Now,  had  Governmeai  done  what  it  might  liave  done 
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and  bdughb  the  land  oatright,  the  eontinbancci  of  the  " reserve  "  might  have 
been  socared,  aud  the  inoome  also.  As  it  is,  the  oare  of  the  "  reserve  "  is  practi- 
cally in  the  hands  of  the  Collector  of  the  district  for  the  time  heiug  ;  he  may 
take  an  interest  in  it,  as  Mr.  Fisher  (who  originated  it)  and  Mr.  Alexander 
(his  suocessor)  have,  but  should  he  not  happen  to  do  so,  the  entire  good  may 
be  destroyed. 

Tliis  instance  sbows,  however,  how  much  may,  with  care,  result 
from  an  expenditure  of  ;Ka.*600  only.  Srinilar  ravines  to  those  at 
£fawah  e&tend  along  both  banks  of  the  Ganges  and  Jumna,  knd 
what  has  been  done  at  Etawah  might  be  followed  elsewhere,  with 
great  advantage  to  a  Province  so  destitute  of  wood  as  the  North- 
West  Provinces  arie. 

In  regard  to  ravine  and  salty  {ufar)  land,  a  careful  investiga-  Bavins  and  «<ar 
tion  was  made  in  1883  in  the  Doab  district  of  the  North- West '^°«{j;',„N°J|J; 
Provinces,  by  Messrs.  W.  J.  Wilson  and  Darrah,  when  it  was 
'ascertained  that  vsar  land  could  be  had  in  abundance ;  also  that 
there  was  a  certain  amount  of  ravine  land  available  for  ''  fuel  and 
fodder  reserves,"  the  average  purchase  price  of  both  of  which  would 
come  well  within  the  limit  suggested  by  Government  as  the  price 
of  purchase,  viz.,  Rs.  20,0UO  for  10  square  miles.  After  making 
calculations,  which  were  purposely  put  more  unfavourably  to  the 
scheme  than  was  necessary,  Messrs.  Wilson  and  Darrah  concluded 
their  Keport  by  saying : — 

"  On  the  whole  it  appears  probable  that  plantations  in  the  ravines  will  yield 
"  a  very  considerable  profit,  and  with  usar,  too,  both  grass  and  trees  will  pay 
"  expenses." 

It  was  pointed  out  that,  while  doubtful  whether  any  effect 
would  be  produced  on  the  climate,  it  was  certain  that  erosion  of 
the  soil  would  be  prevented  in  ravines,  and  that  a  layer  of  humus 
would  be  accumulated  on  usar  soil,  whilst  in  times  of  drought  the 
loppings  of  the  trees  would  be  of  great  value.  The  Report 
says  :— 

"  The  financial  loss,  if  it  occurs  at  all,  will  be  trifling,  and  the  advantages 
"  of  protection  of  land  from  ero&ion,  and  pioteotion  of  cattle^  in  drought,  wonld 
"well  warrant  the  expenditure." 

That  the  opinion  formed  was  a  correct  one  Is  exemplified  by  the 
result  of  the  Etawah  enclosure. 

Of  the  success  which  may  be  achieved  by  growing  trees  on  salty 
land,  the  instance  of  the  Phagwara  iahsil,  in  the  Kapurthala  State, 
given  in  Chapter  V,  paragraph  75,  affords  proofs. 

The  9,000  acres  talien  tip  included  7,660  acres  that  were  not  fit  for  onltiva- 
tion,  owing  to  the  soil  being  impregnated  with  soda  salts  {halar),  usar  land,  ^"r  '»nd  at 
in  fact;  yet  the  rfAd*  tree  (Sufea  fro/idosa)  grows  here  capitally,  supplying  **"''"'*'*• 
40,000  maunds  of  fuel  annually.  The  sale_ proceeds  from  this  and  from  graz- 
ing fees  amount  to  Rs.  9,000  per  annum,  with  an  expenditure  of  only  Si.  540. 
The  growing  of  dhdh  has  one  great  advantage,  in  that  cittle,  sheep,  and  goats 
will  not  touch  the  tree,  and  consequently  grazing  does  not  harm  it. 

The  growing  of  dM&  ought  certainly  to  be  much  more  esten- 
sively  tried  on  usar  land,  especially  seeing  what  quantities  of  such 
land  there  are  in  the  North- West  Provinces  alone.  The  experiments 
made  up  to  now  on  usar  load  have  been  directed  mainly  to  encloeiiag 
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and    growing  grass  on  it.     I  should    like  to   see  the  growing  of 
trees  tried  more  extensively, 

182.  The  question  was  often  asked  by  me,  why  the  Forest 
Department  has  not  created  more  "  fuel  and  Fodder  Reserves." 
The  answer  most  generally  given  was,  that  the  Forest  Depart- 
ment is  still  busy  over  the  "  settling  ''of  the  "  Reserved  Forests," 
and  that  as  soon  as  this  is  done  it  will  go  on  to  deal  with  the 
"Village  Forests,"  which  these  "Fuel  and  Fodder  Beserves" 
would  virtually  be. 

Undoubtedly,  progress  is  hampered  by  an  insufficient  stafE,  but 
I  consider  this  important  question  must  not  be  longer  delayed. 

183.  It  has  been  rightly  said  that  one  of  the  curses  of  the 
country  is  the  indiscriminate  granting  of  land  without  the 
reservation  of  land  for  communal  purposes.  I  notice  with 
satisfaction,  therefore,  that  Government,  in  giving  grants  of 
land  near  Multan,  along  the  Sidhnai  Canal,  have  reserved  about 
10,000  acres  for  "forest  reserve,"  and  that,  where  the  Sidhnai 
irrigation  extends,  the  lessees  may  use  the  trees  or  brushwood, 
but  may  not  sell  nor  exchange  it. 

184.  Having  now  established  not  only  the  usefulness  of  "  Fuel 
and  Fodder  Reserves  "  where  they  have  been  formed,  but  also  the 
need   of    more  of    them,   we  have  to  consider  the  two   practical 

'  (lifi&culties  which  have  been  put  forward  by  those  who  have  even 
allowed  the  desirability  of  the  extension  of  "  reserves."  These 
are  : — 

Firstly,  the  difficulty  of  finding  land  suitable  for  the  pur- 
pose. 
Secondly,  the  difficulty  of  acquiring  it  even  if  suitable. 
These  will  have  to  be  treated  separately. 

185.  As  to  a  considerable  amount  of  land  being  available, 
there  can  be  no  doubt  to  anyone  who  has  gone  over  the 
country. 

It  is,  however,  true  that  where  wood  is  most  wanted  there  the 
land  is  mostly  taken  up  by  cultivation,  and  wood  can  only  be 
purchased  at  high  rates,  but  that  where  wood  grows  freely  there 
is  no  cultivation  to  demand  it  urgently. 

The  North-West  Provinces  and  many  parts  of  the  Punjab 
afford  instances  of  the  scarcity  of  wood.  In  the  North-West 
the  plains  are,  generally  speaking,  fully  and  even  densely 
cultivated  [  except  where  salty  land  {mar)  exists  ] ,  whilst  the 
forests  are  confined  to  the  hilly  regions  on  the  northern  boundary. 
In  Bengal,  too,  it  would  only  in  certain  parts  be  possible  to 
extend  the  existing  forests  to  the  more  cultivated  areas.  In 
Madras  and  Bombay,  on  the  contrary,  it  would  be  quite  possible. 

186.  Beserving  to  the  next  section  the  consideration  of  the 
way  in  which  lands  are  to  be  acquired,  I  may  here  name  the 
classes  of  land  which  might  be  available. 

(a)  The  waste  land  belonging  to  Government  whenever  a 
raiyalwari  settlement  exists,  and  including  (in  the  case  of  Madras, 


Vtiliaation  of  Watte  Lands.  157' 

at  least)  the  sides  of  roadways,  channels,  tanks,  emhankments 
{bunds),  beds  of  streams,  etc.  \b)  The  waste  land  of  villages  (at 
least  when  in  excess  of  village  requirements)  and  otber  uncnltivated 
areas,  (c)  Salt  plains  and  salt  patches  {usar  land),  (d)  Bavine 
land.  (0)  The  banks  of  canals  and  railway  lines,  {f)  Land  at 
present  under  dry  cultivation,  but  which  it  might  pay  better  to 
convert  into  "  reserves." 

In  illustration: Instancea. 

(a)  In  Madras  the  waste  land  all  belongs  to  Government.     Mr.  Nicholson  (a)  Government 
reported  in  1887  that  in  the  Anantapur  district  alone  there  were  1,141,089  "»»'«'"■"'• 
acres  of  Government  waste  land,  and  that  there  were  parts  where  blocks  of 
1,000  acres  coold  be  dug  round,  enclosed  with  banks,  and  then  seeds  of  trees 
be  sown  before  the  rains. 

In  his  "  Manual  of  Coimbatore "  Mr.  Nicholson  mentions  places,  such  as 
Eardr,  Dh^rapnram,  Engalur,  Palavap£laiyam,  Kambiyur,  Udamalpet,  and 
elsewhere,  where  fuel  reserves  are  needed  and  might  be  established.  Of 
Karnr  he  says;— "the  channel  and  river  banks  might  be  planted  with 
"  advantage  ....  the  tcduh  is  poorly  wooded  ....  even  the  most 
"favourable  positions,  such  as  chaunel  banks,  deep  spots  near  water,  etc., 
"  are  not  utilised  ....  there  is  one  private  jnngle,  but  this  is  left  to 
"  nature  and  not  assisted  by  plantation  ....  it  produces  iabul  trees  and 
"grass  abundantly." 

Mr.  Benson  found  in  Kurnool  (Madras)  large  tracts  along  the  foot  of  the 
Nallamalais,  which  would  be  suitable  for  "reserves." 

Around  Salem  the  hills  are  not  fit  for  oultivation,  but  would  make  good 
"  reserves." 

I  noticed  myself,  when  travelling  in  the  Madras  Presidency,  many 
channel  banks,  sides  of  tanks  and  roadways,  where  trees  might  have  been 
planted. 

When  enquiry  was  made  in  the  Madras  Presidency  in  1883  it  was  found 
that  taking  the  whole  Presidency,  100  acres  of  land  to  every  village  in  a  taluk 
were  available  for  "fuel  and  fodder  reserves." 

In  the  Central  Provinces,  in  one  tahsil  alone  of  the  Sambalpnr  district, 
waste  areas  of  over  6,000  acres  were  found,  which  had  remained  the  property 
of  Govei-nment,  and  thus  were  available  for  conversion  into  "  fuel  and  fodder 
reserves." 

(J))  It  is  a  question  bow  far  it  is  advisable  to  take  up  waste  belonging  to  a  f^)  vill,n«re 
village,  but  in  the  Punjab  and  in  the  Central  Provinces,  the  latter  principally,  "aete  and  an. 
there  are  village  lands  which  are  considerably  in  excess  of  the  people's  require-  °"eag™'°'' 
ments.     The  Lieutenant-Governor  of    the  Punjab  concurs   in  thinking  that ' 
land    in   excess   might   be   turned    into    "reserves*"       between    Lahore   and 
Amritsar  I  noticed  uncultivated  areas  in  abundance,  and  wherever  trees  occurred 
they  grew  very  well. 

Between  Agra  and  Gwalior  I  saw  a  lot  of  uncultivated  land. 

In  Bengal  Mr.  Finucane  found  that  there  were  some  37^  square  miles 
in  the  Bhotas  and  Rehul  plateaus  of  the  Ehymore  Hills  which  might  become. 
"  fuel  and  fodder  reserves,"  The  Bengal  Government  further  authorised  the 
purchase  of  1,200  bighas  of  land  belonging  to  the  Deo  Estate,  and  in  Sasseram 
other  areas  were  proposed.  The  Deputy  Conservator,  in  reporting  on  them, 
said  : — "  I  do  not  think  any  site  could  have  been  selected  more  suitable 
"  for  the  f ortnation  of  f nel  and  fodder  reserves."  The  financial  prospects, 
derivable  solely  from  annual  licenses  granted  to  villages,  were  stated  to  be 
very  promising'. 

Between  Bettiah  ( Bebar )  and  the  Nepaul  frontier  are  strips  which  might 
be  "  fuel  and  fodder  reserves."  This  land  belongs  to  zemindars,  and  would 
have  to  be  obtained  by  purchase. 

Also,  near  Sei;owlie  (Behar)  is  a  good  deal  of  waste  land,  it  having  fallen 
out  of  onltivation  during  the  famine  of  1865, 


168.  JTood. 

The  report  of  the.  Bomhay  Agrlcultnrsl  Depavtment.  for  1886-87  epealts 
of  "much  land  both  in  liveraide,  villages  and  others  eminently  fitted  for 
"JdJui  reserves,"  and  the  Bombay  Qovernment  has  ^iven  remission  of  three- 
quarters  of  the  assessment  to  applicants  willing  to  derote  land  to  the  extension 
of  babul  plantations,  or  to  take  up  new  land  for  it. 

Such  villages  are  some  near  Ahmedabad,  Nasick,  and  Foona. 

In  Mysore  I  observed  large  stretches  of  land  between  the  toirns  of 
Mysore  and  Hunsur  which  were  not  cultivated,  but  on  which  large  amounts 
of  firewood  might  be  grown.  In  the  centre  of  Mysore,  near  Arsikeri  and 
Hassan,  are  large  tracts  that  might  be  enclosed  and  made  into  "  fuel  and 
fodder  reserves." 

(o)  rmrland.  (c)  The  vast  range  of  salty  (usar)  plains  and,  patches  in  the  North-We^t. 
Provinces  has  been  mentio!ned.(«ee  parngi'aph  181),  Others  occur  in  the  Punjab, 
the  Deccan,  the  Southern  Mahratta  country,  parts  of  Madras,  aqd  elsewhere, 
Between  Delhi  and  Bewari  is  salty  land  on  which  the  tamarisk  bush  grows 
Well. 

(d)  BaTlneUnd.  {d)  The  ravines  along  both  hanks  of  the  Ganges  and  Jupina  rivers  have  been 
r^erred  to  (see  paragraph  181). 

Sir  Edward  Buck,  in  a  note  on  the  Muttra  Settlement,  speaks  of  the 
feasibility  of-  introducing  "fuel  and  fodder  reserves"  along  the  Jumna 
Valley  tracts,  and  points  out  that  the  experiments  made  at  Ajmere  and 
elsewhere  "prove  that  under  proper  management  largo  areas  will  be  available 
"for  trees  and  grazing  which  are  not  susceptible  to  ordinary  cultivation." 

Bavine  laud  occurs  largely  at  Farhara,  near  Mirza  pur.  North- West  Provinces, 

(a)  Bsoks  of  (e)  The  Administration  Reports   of   the  Central   Provinces  speak  of  there 

canals  and  rail"  being  always  areas  for  brushwood  on  banksi  beds  of  streams,  etc, 

nay  llneB. 

The  Bombay  Agricnltural  Department  Eeport  for  1888-89  regrets  the  great 
opportunity  which  was  lost  in  not  secaring  stretches  between  Unbli  and  Gadag, 
along  the  Southern  Mahratta  Bailway,  and  on  which  babul  grows  splendidly. 

The  Bengal  Agricultural  Department  Report  for  1889-90  says  that  it  had 
been  ascertained  that  along  the  Assam-Behar,  the  Tirhoot  extension,  and  the 
new  Chittagong- Assam  lines  "fuel  and  fodder  reserves  "could  be  made. 

(/)  Land  of  dry  (f)  It  is  quite  certain  that  there  ate  many  stretches  of  dry  cultivation  where 
onitwation.        crops  are  taken  only  occasionally,  it  may  be  ouce  in  three  or  four,  or  even  once 

only  in  six  years,  but  which  could  be  much  better  utilised  by  turning  them  into 

"  fuel  and  fodder  reserves." 

About  1,400  acres  of  such  land  exists  at  McChim  (Bombay),  and  is  not 
worth  1  anna  an  acre  for  rent. 

At  Avenashi  ( Coimbatore)  is  also  a  lot  of  dry  land,  assessed  at  1  rupee  per 
acre,  which  might  grow  trees  well.    This  is  also  the  case  in  Ciiddapah. 

In  parts  of  the  Deccan,  where  wood  for  implements  is  very  scarce,  the  grow:- 
ing.of  wood,  even  if  not  directly  remunerative,  tyoqld  be  a  great  boon  to  the 
cultivatore. 

Mr.  Fuller  thinks  that  in  the  Central  Prcvinces  it, would  be  good  if  Govern- 
ment were  prepared  to  remit  the  revenue  of  a  few  fields  in  certain  villages,  on 
condition  that  the  proprietors  planted  and  maintained  trees  on  roads  running 
through  it. 

Eiperlment  at  I  might  here  leferto  an  experimetit  now  being  carried  out  by  Mr,  Ozanne* 
^hadgaoQon  at  the  Bhadgaoo  JExperimental  Parm  of  t^e  Bombay  Government.  In  June 
tMioa!"*'  18S8  Mr.  Ozanne  sowed  eight  acres  of  cultivated  land  with  babul  seeds   put  in 

fnrrows  ;  one-half  of  the  area  has  had  no  artificial  watering  whatever,  the  other 
half  only  one  watering,  viz.,  in  the  first  year.  I  he  interspaces  between  the 
rows  have  been  sown  with  crops  of  bdjra,  gram,  etc.  At  the  time  of  my  visit, 
in  August  1890,  the  plantation  was  growing  well,  some  of  the  best  plants  were 
4.  feet  high,  and  plantation  had  cost  nothing  whatever,  the  crops  grown 
between  the  rows  having  paidjill  the  expenses. 

It  is  very  clear,  from  the  instances  I  have  given,  that  there  is 
a  good  deal  of  land  on  which  "  fuel   and   fodder  reserves"  might 
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h^  formed,  anA  if  only  systematio  enquiry  be  made  it  will  result 
in  sLowing,  as  Meesrs.  Wilson  and  Darrah's  experiment  in  the 
Northi-West  Provinces  did,  that  there  is  very  much  more  land- 
available  than  has  been  stated. 

In  almost  every  district  there  are  uncultivated  spots  among  exist- 
ing cultivation  which  would  grow  babul  or  similar  wood  per- 
fectly well.  Although  it  may  not  pay  Government  to  take  up 
these  plots,  yet,  if  the  example  of 'tree-gr<5wing  were  set,  encourage- 
ment would  be  given  to  native  proprietors  {zemindars)  and 
others. to  adopt  the  plan  also. 

187.  Havine  dealt   with   the   diflSculty  of   finding  land,   the  h™  to  acquire 
second  one,  that  of  how  to  acquire  it,  must]be  taken. 

According  to  the  ownership  and  the  terms  under  vrhioh  land  is 
held,  so  will  the  procedure  to  be  adopted  vary. 

Where, waste  land,  as  in  Madras,  is  the  property  of  QoyprnmenJ^ No  difflcuuj 

,,  -:'■     '  V-/r.      i/  1     ,  -i  '^      '^i      •'  J        .1      with  Govern-' 

there  is  no  difficulty  whatever,  and,  s^swe  nay,e,s^^n,  ungev,  tn^  mem  waato 
teruj  "  wa^te  land "  is  included  much. land,  ^uch  as  thej  beds,  of^"^- 
tSiP^s,  etq.,  which  is  not  aya;]able  in,  pth^r.  Piie^dencies.  1'he 
matter  for  regret  is,  that,  with  the  exception  of  Madr^.  and, 
possibly  the  Central  Provinces  also,  the  ampant  of  waste  land  still 
%it  is  very  small,  but  where  there  is  any,  and  so  placed  as  to  be 
of  probable  benefit  to  the  people  if  i)b  were  turned  into  a  "fuej  and 
fodder  reserve,"  such  land  should  be  thus  converted. 

There   is  one   provision    I    should   like   tq    see  mad^,  vie.^  thajt  Beservation  of 
when  trees  are  grown    on   wasteland,  such  as  the  beds  of  tanks  1^°^'^,^"°™, 
and  streams,   etc.,  the  wood  should  be  devoted  primariiy  io  the  lof  local  uee.  ' 
use   of  the  people  around,   and    that  the  trees  should  hot,  as  is 
at  present  the  case,  be  periodically  cut  down  en  bloc  and  be  sold 
by  auction  to  the  highest  bidder,'  often  being  taken  far  away  from 
the  district.     A  period  then  elapses   until   the  fresh  trees  that^ 
spring  up  are  ready  again  to  be  cut.     These  plantations   (they    are 
mostly  of  babul)  should  be  kept  for  the  wants  of  the  district  where; 
they  grow,  becoming  thus  really  "village  plantations,"  and  they 
should  not  be  cut  down  in  one  mass.     The  natural  reprodnc^' 
should  also  be  meantime  looked  after. 

188.  Ne:nt  comes  the  vexed  matter  of  the  "village  wr 
whether  it  should  be  taken  up.  by    the   Forest  Depar 
worked  for  the  peqple's  benefit.     This  could  not  be  dc 
for  a  time  at  least,  keeping  the  cattle  o£F  and  excludii? 
from  any  use  of  the  land^  until  the  •'  reserve "  wa 
lished.     Where  the  "  waste  "actually  belongs  to  ^ 
I  must  say,  a  doubtful  policy  to  interfere  with  the 
honoured  rights,  and  they  can  hardly  be  exclv 
without  considerable  friction  being  causedj  which 
At  the  same  time,  as  I  shfiU  show  in  the  next  c 
of  the  "  village  waste  "  is  greatly  Avaf --     ' 
whether  it  is  not  productive  of 
as  feeding  areas  the  "villag' 
out  of  ten,  and  serve  little 
ing  room  and  exercise 
th^ss,  it  would  be  v 
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and,  if  it  is  possible,  it  is  better  to  avoid  dealing  with  the  "  village 
waste.  "  What  may,  however,  be  hoped  for  is,  that  in  the  more 
advanced  parts  the  people,  after  seeing  the  good  which  "  reserves  " 
have  effected  in  other  parts,  will  enclose  it,  or  a  part  of  it,  on  their 
own  account.  That  there  is  hope  of  this  being- done  is  exemplified 
by  the  instances  of  Etawah,  Ajmere,  and  Kapurthala,  already 
recorded.  In  these  cases  land  belonging  to  private  it\dividuals  and 
villages  was  voluntarily  handed  over  to  be  worked  by  Government 
ae  "  fuel  and  fodder  reserves"  (5e« paragraphs  178  and  181  J. 

The  one  case  in  which  "village  waste"  might  be  directly 
dealt  with  is  where  the  amount  of  waste  land  is  manifestly 
in  excess  of  the  requirements  of  the  villages.  Tliis  occurs  fre- 
quently in  the  Central  Provinces,  and  also  in  parts  of  the  Punjab. 
The  difficulty  of  taking  up  waste  belonging  to  a  village  is,  that 
only  that  particular  village  could  share  in  the  privileges,  whereas 
if  the  land  be  Government  land,  or  be  acquired  by  purchase,  it 
would  be  available  for  aa  many  villages  as  it  could  serve.  Again, 
the  existence  of  rights  in  an  enclosed  area  may  hamper  future 
action,  and  render  the  dealing  with  these  rights  a  matter  of 
difficulty. 

On  the  other  hand,  it  may  often  be  the  case  that,  in  order  to  be 
of  any  use  to  the  villages  as  supplies  of  fuel,  "these  reserves"  will 
have  to  be  near  the  villages,  and  in  many  parts,  therefore,  the  only 
way  to  establish  them  will  be  to  appropriate  portions  of  existing 
village  wastes  or  commons. 

189.    The  suggestion  to  form  "  village  forests,"    which  should 

include  the  village  grazing  grounds  and  be  protected  and  managed 

by  the  people  themselves,  was  made  by  Sir  D.    Brandis,    but   the 

efforts   to   establish   them  have  successively  failed.     In  the  Indian 

Forest  Act  (1878),  a  chapter  (Chapter  III)  was  inserted  to  provide 

fpr  the  assigning  of  the  rights  of  Government  to  or  over  any    land 

constituted  "a  reserved  forest"  and  for  calling  it  a  "  village  forest.^' 

This  chapter  has,  however,  been  quite  inoperative,    owing,    I   am 

'*ormed,    to   the  impossibility  of  determining  adverse  rights,  and 

^ratiiig  the  rights  of  the  community  from  the  private   rights 

'     proprietors  {zemindars)  and  others.     Often,  for  instance, 

be  several  zemindars,  and  thus  several  people   to   settle 

iw,  no  "  village  forests"  have  been  taken  up  or  assigned 

apter,  which  is  accordingly  a  dead  letter. 

1  attempt  was  made  to  amend  the  Land  Revenue  law 
by  inserting  a  fresh  chapter  (Chapter  VIII)  to  read 


'  the  landowners  desire,  or  the   Local  Government  con- 
•ri&ii  of  the   common  \73.9te  lands  of  an  estate   be 
*timher,  fuel,  or  fodder,  the  Local  Government 
xceeding  one-fifth  flha:ll  be  so  managed." 

•>'ted    on    this    suggestion,  and, 

to  as  to  the  value  of  such    a 

was  felt  that  there  would 

"Dulsorily   dealing   with 

Bill,  the  Honourable 
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Colonel  Davies,  on  bringing  it  before  the  Viceregal  Council  in 
July  1886,  said:— 

"  There  can  be  little  doubt  that  a  poVer  of  this  kind  is  very  maoh  wanted 
"  in  the  iuteiests  of  both  the  State  and  the  people ;  and  from  my  onra  ex- 
"  perience,  I  think  I  may  oonfidently  state  that  in  many  parte  of  the  Puojab 
"  the  intervention  of  Gorerament  to  bring  about  the  results  aimed  at  by  this 
"  chapter  will  be  welcomed  by  the  people." 

The  Secretary  of  State,  however,  on  the  matter  being  referred 
to  him  in  November  1886,  c6nsidered  Chapter  VIII  as  an  innova- 
tion, and  that  interference  in  the  internal  affairs  of  villages  might 
possibly  be  distasteful  to  the  communities  concerned,  so  he  expressed 
the  hope  that  the  reply  would  be  very  carefully  considered. 

The  subject  was  thereupon  dropped  for  the  time. 

The  Madras  Government,  in  their  Resolution  of  October  1890,  Madras  esboiu- 
already  alluded  to,  discussed  this  matter  and  the  various  efforts '"""*' '''"■"°''" 
which  had  been  tried.    Their  opinions  were  expressed  as  follows : — 

Para.  83. — "  The  Madras  Government  now  (October  1890)  is  of 
"  opinion  that  the  idea  of  village  forests  must  be  altogether  aban- 
"  doned  j  that  it  is  desirable  to  nave  the  sources  of  fuel  and  fodder 
"  supply  under  Government  control,  and  to  have  the  reserves  in 
"  fairly  large  blocks." 

It  is  a  mistake,  I  think,  to  assign  any  rights  to  a  village  com-  BoUoSSfanitSa 
munity,  and  to  have  village  forests  managed   by  the  community  must  have  cou- 
imcontroUed.     The  tendency  of  our  system  of  government  has,  to  afOTests.' 
considerable  extent,    been  to   brea&  up   village  commnnitieSr  and 
now   for  the   most  part  they  are  heterogeneous  bodies  rather  than 
communities.     What  is   wanted  is,    while  retaining  control  over 
these  forests,  to  work  them  for  the  people's  interests. 

190.     Short  of  actually  purchasing  land  outright,  there  is  a  proTiBion  in 
provision  in  force  in  aM^^««m  tracts,  such  as  the   Central   Prov- taa«ti"'„''7n. 
inces,  by  which  the  proprietor  {malguzar)    may  be  called  upon  to  ^rf  e?«>n""i 
use  excess  waste  land  for  the  common  good. 

In  the  Settlement  of  the  Central  Provinces  it   was  stipulated  central  Frov- 
that  the  rights  of  ownership   to   forest  land  would  be  subject   to  """"" 
restrictions  in  the  interests  of  the  village  communities,  and  of  the 
country  as  a  whole.     Tenants  were  to  retain  their  customary  rights 
of  "  user,  "  and  Government  had  the  power  of  prescribing  rules  to 
prevent  reckless  clearing  of  land  and  sale  of  all  the  timber. 

In  the  Central  Provinces  Administration  Report  for  1887-88  it 
is  said :— "  The  increasing  value  of  jungle  produce  leads  malguears 
"  to  advance  claims  of  exclusive  right  to  the  use  of  village  wastes 
"  and  forests,  and  they  sometimes  cut  down  and  sell  all  the  timber 
"  of  their  village.  This  is  opposed  to  the  principles  of  ma^^w^flrg 
"  settlement.  Baiyats  have  a  right  to  the  use  of  the  village  waste 
"  for  grazing,  and  a  right  to  cut  wood  in  the  village  jungles  for  fire- 
"  wood  and  agricultural  implements." 

Such  a  provision  is,  in  effect,  an  Act  to  "  control  common  user,"  ^^^  ^^^^^  ^^ 
and  the  extension   of  it  to   other   tracts  might   be   usefully   em- «uoh  proviiion 
ployed  for  the   purpose  of  preserving  the  fuel  supply  of  villages.  *°»'™'»'*' 
In  Bengal  and  other  ztmindari   tracts  an  Act  might,    accordingly 
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be  passed  to  lay  the  obligation  on  the  proprietor  to  grow  firewood, 
and  to  preserve  these  supplies  for  the  common  good. 

The  shortest  and  probably  the  best  way,  however,  in  zemindari 
tracts  is  for  Government  to  step  in  and  buy  the  land  outright. 

191.  It  is  a  question,  I  believe,  whether  a  simple  ruling  of 
section  6  of  the  Land  Acquisition  Act  could  be  taken  to  include 
the  formation  of  areas  for  "fuel  and  fodder  reserves,"  or  whether  the 
Act  would  have  to  be  amended  so  as  to  include  the  formation  of 
these.  This  is  a  point  I  can  express  no  opioiou  upon,  except  that 
it  is  very  desirable  that  Government  should  be  able  to  purchase 
land  with  this  object  in  view.  The  amount  of  Government  waste 
land,  though  sufficient  perhaps  in  Madras,  is,  for  the  most  part, 
manifestly  deficient  elsewhere,  and  the  acquisition  of  fresh  land  is 
undoubtedly  called  for  in  order  to  supply  the  proper  amount  of  fuel 
required. 

192.  I  am  far  from  advocating  the  covering  of  the  country  all 
at  once  with  village  forests.  Whatever  is  done  must  be  done  care- 
fully, and  at  first  experimentally  j  even  where  a  large  area  of  land  is 
available,  it  may  be  better  to  take  up  only  a  portion  at  first  und  to 
extend  it  if  successful.  But  the  plan  should  be  given,  what  it  has 
not  yet  had,  a  fair  trial. 

By  enquiry  alone  can  it  be  ascertained  whether  there  are  any 
purchasable  areas,  and  whether  they  would  be  suited  for  the  pur- 
poses contemplated.  No  general  rule  for  purchase  can  be  laid  down  ; 
all  depends  upon  where  and  what  the  land  is,  and  what  it  costs. 

193.  Where  land  has  to  be  purchased,  it  is  recognised 
that,  as  soon  as  this  fact  is  known,  absurdly  high  prices  are  asked, 
although  the  land  may  be  bringing  in  next  to  nothing. 

The  estimate  of  the  North- West  Provinces  Government  was, 
that,  so  long  as  land  did  not  cost  above  B».  20,000  for  10  square 
miles,  or  a  little  above  Bs.  3  an  acre,  it  would  pay  to  buy  it,  and, 
as  has  been  stated,  when  Messrs.  Wilson  and  Darrah  came  to 
enquire,  they  found  far  more  land  available  and  purchasable  within 
the  price  fixed  than  had  been  expected.  Further,  they  found  that 
the  financial  prospects  were  fair,  even  after  making  calculations 
unfavourable  to  the  scheme.  The  estimate  of  cost,  it  should  be  ' 
said,  included  that  of  fencing  with  stone  uprights  and  barbed  wire. 

In  the  North-West  Provinces  there  is  almost  any  quantity  of 
salty  land  {usar)  available,  but  its  frequent  occurrence  amidst 
cultivated  land  adds  to  the  cost  of  purchasing  blocks  which  include 
cultivation,  and  to  the  expense  of  enclosure,  which  would  then  be 
necessary.  Still,  there  are  many  tracts  which  are  entirely  mar 
land. 

In  the  Central  Provinces,  Government  is  generally  able  to 
purchase  unculturable  land  at  1  rupee  per  acre,  and  culturable 
though  uncultivated  land  at  Rs.  2  per  acra,  so  that  here,  where 
cultivation  has  not  as  yet  pressed  on  the  land,  the  problem  of 
obtaining  land  for  "  fuel  and  fodder  reserves  "  is  not  a  difficult  one. 
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That  land  could  be  taken  up  at  this  rate  and  worked  profitably 
there  can  be  little  doubtj  judging  from  the  experiments  in  the 
North-West  Provinoea,  where  the  purchase  price  was  Bs.  3  an  acre. 

194.   Some  practical  details  may  now  be  mentioned  in  the  work-  in'^orWni^Jl"'' 
ing  of  those  '•  fuel  and  fodder  reserves  "  which  will  have  to  be  created,  "'ne'  and  fodder 
either  by  the  taking  in  of  waste  land  or  by   the  purchase  of  fresh  """"■ 
laud. 

The  area  to  be  taken  up  should  not  be  too  small ;  a  minimum  of  size  of  a«». 
100  acres,  or  possibly  200  acres,  should   be  fixed,  unless   there  are 
a  number  of  small   blocks  close  to  one  another,  for  which  one  and 
the  same  supervision  would  suffice.     There  is  not,  I  think,  need  of  ^If^^^^^^l 
permanent  enclosure  or  fencing,  and  guards    {chowkidars}  should  »3o. 
suffice  for  the  purpose.     Even  should  a  stray  animal  find  its  way  in 
occasionally,  liie  harm  done  will  not  be  great,  and  the  owner  would 
be  liable  to  have  his  privileges  forfeited  if  the  act  were  repeated. 

Even  if  enclosure  were  found  necessary  it  would  be  quit© 
feasible  to  enclose  a  portion  at  a  time,  and  by  growing  a  live  hedge 
behind  the  protection  of  a  barbed- wire  fence,  the  latter  could  be 
moved  on  as  the  hedge  became  established.  In  this  way  successive 
areas  of  20  acres  at  a  time  might  be  taken  up,  until  the  whole 
"  reserve"  was  formed.  It  is  only  where  small  blocks  occur  in  the 
midst  of  cultivation  that  the  necessity  of  fencing  is  likely  to  arise, 
and  then  a  small  mound  and  ditch  will  answer  best,  unless  it  be 
■where  thorn,  babul,  cactus,  prickly  pear,  aloe,  eupAor&ia,  or  other 
hedge  material  will  grow  readily. 

Aloe  hedges  and  earth  walls  occur  near  Mysore;  stone  walls  are  5^°'u°^'5j,,n 
used  in  the  Decean ;  at  Dumraon  a  hedge  of  euphorbia  enclosing  15  leinisue. 
acres  of  land  took   three  to    four  yeaf  s   to  establish  itself  properly, 
and  the  cost  of  throwing  up  an  embankment  all  round  the  area,  and 
planting  the  hedge  was  Bb,  53  only. 

At  Gursikran,  near  Aligarh,  718  acres  of  salty  land  {uaar)  are 
enclosed  merely  by  a  small  ditch  and  low  mound,  and  the  cattle  do 
not  get  in  at  all.  Mr.  W.  B.  Hudson  gave  me  particulars  of  some 
enclosing  which  he  had  done.  He  made  a  ditch  with  sloping  sides 
6  feet  wide  at  the  top  and  2  feet  at  the  bottom,  the  earth  being 
thrown  up  to  form  a  bank  on  the  top  face  of  which  thorn  is  planted. 
The  whole  cost  was  Bs.  5  per  100  yards,  or  Ba.  88  per  mile.  In 
Messrs.  Wilson  and  Darrah's  experiments  stone  uprights  and 
barbed- wire  were  used  and  the  cost  was  1  rupee  per  9  feet 
(Bs.  587  per  mile),  or  as  much  as  Rs.  6-6  per  acre  for  enclosing  a 
block  of  200  acres  extent.  Major  Wingate  at  Mian  Mir,  Kohat, 
and  other  places,  has,  however,  carried  out  ditching,  banking, 
and  hedging  at  much  lower  rates  than  those  stated  in  the  Eeport 
of  Messrs.  Wilson  and  Darrah. 

In  Messrs.  Wilson  and  DarraVs  experiments  it  was  necessary 
to  entirely  enclose  the  land,  but  in  the  case  of  a  "  fuel  and  fodder 
reserve  "  the  entire  charge  of  fencing,  etc.,  might,  I  think,  be 
replaced  by  guards  ifhomkidars),  at  a  salary  of  Be,  2^  per  month 
each, 
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The  privileges  of  using  the  "reserves  "  should  be  exercised  in 
the  way  I  have  indicated  before,  viz.,  by  the  granting  of  an  annual 
license  on  payment  of  a  certain  yearly  sum  entitling  the  holder  to 
timber,  firewood,  grass,  etc.,  in  specified  portions  of  the  "reserve," 
so  long  as  these  are  required  only  for  domestic  use,  but  not  for  sale; 
also  to  grazing  (when  it  can  be  allowed)  for  cattle  which  are  the 
bond  fide  property  of  cultivators. 

In  the  establishing  of  such  blocks,  and  in  advising  as  to  their 
management  and  working,  the  aid  of  the  Foresc  Department  must 
undoubtedly  be  sought.  Where  the  blocks  are  large  enough  in 
extent,  or  numerous  enough  to  warrant  it,  they  should  be  put 
under  a  Forest  Officer,  or  be  included  in  a  Forest  Circle;  but  where 
tbey  are  nothing  more  than  village  blocks,  and  far  away  from  "  re- 
served forests,  they  would  not  warrant  the  employment  of  a  special 
officer,  and  in  this  case  they  should  be  placed  under  the  Collector, 
Deputy  Commissioner,  or  other  local  Revenue  authority. 

The  person  who  has  the  actual  responsibility  should  be  the 
village  headman,  the  individual  known  in  different  provinces  by 
the  various  names,  patel,  lambardar,  monigar,  mukaddam,  etc. 
Chowkidars  would  be  employed  as  the  guards  in  actual  charge. 
As  firewood  is  to  be  taken  out  by  the  people  as  required,  and  not 
sold  by  the  head-load,  the  need  of  special  forest  guards  to  check  the 
amount  would  not  be  experienced.  In  many  parts  which  I  visited, 
the  desire  was  expressed  by  the  people  that  they  should  be 
brought^,  in  such  matters,  in  connection  with  the  Collector  or 
similar  Revenue  official,  rather  than  that  they  should  have  "  fresh 
Departments  "  to  control  them.  Although  I  am  aware  how  over- 
burdened the  Collectors  in  many  cases  already  are,  1  cannot  see 
a  better  way,  where  blocks  are  small  or  scattered,  than  the  plan  I 
have  indicated.  Above  all,  there  must  be  no  collision  of  authority. 
Generally  speaking,  the  Collector  is  the  man  who  knows  best 
what  is  adapted  to  the  needs  of  the  district. 

It  would  be  necessary  to  close  the  blocks  entirely  at  first  for  a 
few  years,  to  allow  of  their  establishment,  but  the  object  should  be, 
not  to  grow  trees  of  any  large  size,  but  rather  to  grow  sufficient 
and  suitable  wood  for  implements  and  for  building  requirements, 
and  mainly  quickly-growing  trees,  such  as  babul  (Jcaeia  arabica), 
jhond  {'^rosopis  spieigera) ,  dndk  {Butea  frondo8a\,  and  any  scrub, 
brush-wood,  etc.  These  should  not  be  allowed  to  stand  a  long  time, 
as  in  a  timber-growing  forest,  but  should  be  cut  down  as  soon 
as  can  be  done  consistently  with  keeping  up  a  continuous  supply. 
One-fifth  or  one-tenth  might  be  cut  over  each  year. 

The  trees  once  started,  grass  would  rapidly  make  its  appear- 
ance too,  and  I  am  not  at  all  sure  whether  the  best  plan  would 
not  be  to  only  allow  the  grass  to  be  cut,  but  not  to  admit  grazing 
at  all,  except  in  case  of  severe  drought.  Goats  certainly  should 
not  be  admitted  unless  parts  can  be  specially  reserved  for  them. 
There  are  many  other  details  into  which  I  need  not  enter  ;  such  as, 
whether  blocks  should  be   reserved  for  grazing ;   whether  the  whole 
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should  he  cut  in  rotation  or  not,  and  other  points.  They  are 
questions  for  the  Forest  Department  to  decide  upon. 

In  some  parts  it  will  be  possible,  as  has  actually  been  done  in  vm«in  com- 
the  Central  Provinces,   to  have  a  village  committee  or  panchayet  ■"'"""• 
to  manage  among  themselves     the  internal   arrangements,    under 
the  control  of  the  Revenue  authority,  and   to  this   patio  An  yet   the 
village  headman  would  be  responsible.  In  the  case,  too,  of  villages 
which  might  in  the  future  follow   the   example  set  and  decide   to 
turn  their  village  waste  into  a  "  reserve,"  the  working  of  it  through 
a  panehayet  would  be  a  good  plan.  In  the  majority  of  cases  it  will,  ^'^"JJ'!"!,?''." 
however,  be  found  that  the  "  reserves  "  will,  at  first  at  least,  have  to  the  work. "  '^  " 
be  worked  practically  by  Government,  and  in  this  matter,  as  in  the 
kindred  instances  oi  tea  and  cinchona,  the  Government  will  have  to 
initiate  the  work,  and  then  they  may  withdraw. 

195.  As  to  the  financial  prospects.  Taking,  for  example,  an  area  The  financial 
of  500  acres ;  there  would  be  the  purchase  of  the  land,  say  1  rupee  P'o^f*"- 
per  acre,  the  cost  of  planting  and  maintenance,    and,  as  annual 
charges,  the  interest  on  Rs.  500,  say  at  even  6  per  cent.,  *  together 

with  the  wages  of  two  guards  at  Rs.  '^h  each  per  month,  say  Hs. 
60  per  annum.  An  annual  charge  of  1  rupee  per  householder 
would,  in  all  probability,  meet  the  cost,  and,  without  pressing  in 
any  way  unduly  upon  the  people,. would  supply  them  very  cheaply 
with  wood,  fuel,  and  grass. 

But,  as  I  have  indicated  before,  it  is  not  the  question  of  actual  The  financial 
return   alone   that  has  to  be  considered.     It  is  also  the  well-being  aAa'emtiinl- 
of  the  people,  and  the  maintenance  of   the   soil's  fertility.     In  no  "<"»• 
way  can  these   be  better  secured,    and  the   Land   Revenue  to  the 
State  be  ensured,  than  by  supplying  wood   to  the   people  as  fuel, 
and  thus   enabling  the  cattle-manure  to  be  used   on  the  land.     It 
is  not,  therefore,  a   matter  which  can  be  judged   purely  by   the 
direct  financial  return,    but  is  one  the  utility   of  which   must   be 
judged  by  wider  considerations,    such  as,   that,  if  it  be  neglected, 
it  may  imperil   the   fertility  of  the   soil,    the    prosperity  of  the 
people  and  the  wealth  of  the  country. 

A  good  deal  of  this  work  may  be  considered  as  "  protective"  in  •  Eaiiof  work." 
character,  and  may  be  carried  out  as  a  measure  of  relief  in  times  of 
scarcity  or  famine,  and  be  paid  for  out  of  the  "  famine  fund." 

196.  In  this  connection  I  would  urge  the  consideration  that  the  Part  or  the  pro- 
profits  obtained  by  the  Forest  Department  should  not  go,  as  at  Department""" 
present  they  do,  simply  to  swell  the  Imperial  Revenue,  but  that  *?o,'dMe?o^n!f 
a  portion  of  them  should  be  devoted  to  the  work  of  increasing  the  " '"«'  and  roader 
supply  of  wood  for  agricultural  purposes.     Outlay  will  certainly  """"' 

be  required,  if  the  scheme  is  to  be  realised,  and  it  would  be  only 
right  that  a  portion  of  the  profits  should  be  set  aside  for  a  work 
having  such  an  important  bearing  on  the  welfare  of  the  country 
at  large. 


*  This  ia  probably  uuneoesEiarily  high  ;  4  per  ecaU  migrht  be  sufficient. 
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197.  In  so  far  as  the  differences  -which  exist  between  the 
agricultural  conditions  and  practice  of  different  parts  arises  from 
varying  facilities  for  the  supply  of  wood,  an  improvement  in 
agriculture  may  be  expected  to  come  from  a  modification  of  these 
differences.  Such  modification  can  be  effected  by  increasing  the 
supply  of  wood,  more  especially  of  firewood,  to  those  parts  which 
are  insufficiently  provided  with  it.  .  The  task  of  doing  this  is  one 
clearly  beyond  the  reach  of  the  people,  and  it  is  to  Government 
that  they  must  look  for  help.  It  is  possible  that  in  some  cases  the 
people  will  follow,  in  a  small  way,  the  example  set  them,  but  the 
duty  is  one  which  Government  must  take  upon  themselves,  just 
as  they  hiave  done  that  of  the  supply  of  water. 

The  provision  of  wood  as  fuel,  to  take  the  place  of  the  cow- 
dung  at  present  so  largely  burnt  because  wood  is  so  scarce,  is  the 
only  practical  way  to  ensure  the  sufficient  manuring  of  the  land, 
and  the  keeping  up  of  its  fertility.  If  this  be  not  done  the  State 
must  be  prepared  to  meet  a  diminution  in  the  revenue  derived  from 
the  land,  and  a  decrease  in  the  prosperity  of  the  cultivating  classes. 

There  is  no  doubt  that  forests  have  been  destroyed,  and  that 
cultivation  has  been  pushed  on  without  sufficient  reservation  of 
land  for  the  supply  of  fuel.  The  Porest  Department,  happily, 
has  stepped  in  to  prevent  the  further  destruction  which  the  people, 
if  left  uncontrolled,  would  have  continued  to  carry  on.  Originally 
the  duties  of  the  Forest  Dejiartment  were  non-agricultural,  and 
consisted  in  the  preservation  and  development  of  large  timber 
forests.  The  success  was  judged  from  the  financial  standpoint 
alone.  lu  later  times,  however,  cultivation  has  spread  nearer  to 
the  large  forests,  and  wooded  tracts  have  been  reserved  among 
existing  xsultivation.  This  has  called  for  a  change  in  the  policy 
of  the  Department,  and  its  functions  have  necessarily  become  more 
lagncultural.  Much  good  work  has  been  done  by  the  Department^ 
but  it  is  still  necessary  to  extend  it  in  a  more  agricultural  direction 
than  before.  The  forest  "  reserves  "  in  Ajmere-Merwara  afford  a 
good  example  of  what  can  be  done,  and  of  the  policy  which  should 
be  adopted  on  an  extended  scale.  After  reviewing  the  existing  sup- 
plies of  wood,  it  is  evident  that  the  requirements  of  agriculture  are 
Very  insufficiently  met,  and  that  the  creation  of  further  supplies 
throughout  the  country  is  urgently  called  for.  The  establish- 
ment of  "Fuel  and  Fodder  Reserves"  is  the  most  desirable  form  in 


Conclusions.  167 


which  effect  can  be  given  to  this  recommendation.  Such  "reserves" 
should  be  primarily  adopted  to  serve  agricultural  ends.  There  is  a 
consideiable  amount  of  land  which  might  be  taken  up  for  this 
purpose.  In  some  cases  Government  waste  land  is  available,  in 
others  land  must  be  acquired  by  purchase.  The  results  must  not 
be  gauged  by  financial  considerations  alone,  but  by  the  benefits 
conferred  on  the  agricultural  population,  the  keeping  up  of  the 
soil's  fertility,  and  the  maintaining  of  the  Land  Kevenue  to  the 
State.  Enquiry  is  needed  in  order  to  ascertain  exactly  what  the 
requirements  of  each  district  are  in  respect  of  fuel,  etc.,  and  how 
these  may  be  met.  Continued  encouragement  should  be  given  to 
the  spread  of  Arboriculture,  The  Forest  Department  is  certainly 
undermanned,  and  the  present  financial  check  placed  upon  its  further 
development  in  an  agricultural  direction  should  be  removed. 

RECOMMENDATIONS.  bbcommbnd. 

AIIOIIB. 

198.   I  recommend:^ 

The  creation  of  fresh  "  Reserves  "  of  wood,  fuel,  eto.('*  Fuel 
and  Fodder  Reserves "),  primarily  for  agricultural 
purposes. 

The  increase  of  Plantations  along  canal  j  banks,     railway 
lines  etc. 

The  further  encouragement  of  Arboriculture. 

The  establishment  of  Agricultural  Enquiry  to  ascertain  the 
requirements  of  each  cultivating  district  in  the  matter 
of  wood  supply. 

%!he  setting  aside  yearly  of  a  portion  of  the  Forest 
Revenue,  to  be  applied  to  the  extension  of  "  Fuel  and 
Fodder  Reserves  "to  meet  agricultural  needs. 
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199.  The  subject  of  gra^s  supply  is  closely  connected  with  that 
of  the  foregoing  chapter,  inasmuch  as  the  forests  provide  the  prin- 
cipal grazing  areas,  and  the  "  fuel  and  fodder  reserves  "  afford  a 
certain  amount  of  grass  for  cutting.  Tnduded  among  the  more 
distant  forests  are  large  pasturage  areas,  the  value  of  which  for 
this  purpose  has  always  been  recognised,  and  which,  on  this 
account,  have  never  been  broken  up.  To  these  tracts  professional 
graziers  and  hereditary  castes  of  cattle-bresders  resort,  taking  with 
them  from  the  plains  the  most  valuable  of  the  ruiyata'  cattle,  for 
the  purpose  of  seeking  shelter  and  pasture  for  them  during  the 
hot  season.  The  retaining  of  these  areas  for  the  purposes  of 
cattle-breeding  is  very  desirable ;  it  is,  however,  not  the  actual 
cultivators  who  directly  make  use  of  them,  but  particular  castes 
who  make  this  their  special  business,  and  who  often  bring  cattle 
from  a  long  distance.  It  is  in  these  grazing  areas  that  the  bulk  of 
the  native  butter  called  ghi  is  produced. 

200.  In  addition  to  the  pasturage  provided  in  the  open  and 
more  distant  forests,  there  is  another  class,  but  still  distinct  from 
the  village  "  waste  "  or  common  land  to  which  T  shall  refer  later. 
This  class  comprises  the  grazing  areas  belonging,  or  which  till 
recently  did  belong,  to  villages  or  individuals,  but  which  are  now 
included  in  the  "  reserved  forests."  In  the  Bombay  Presidency 
(where  these  areas  for  the  most  part  occurred)  the  land  was  known 
as  gdirdn  or  "  grazing,"  i.e.,  land  set  apart  for  grazing  cattle.  It 
differs  from  the  "waste''  immediately  around  the  villages  in 
being  really  useful  for  the  purpose,  whereas  the  latter,  as  a  rule, 
is  little  more  than  bare  ground.  The  Forest  Department  fre. 
quently  found  it  necessary  to  take  in  these  lands  when  forming 
their  "  reserved  forests,"  and  in  Bombay,  according  to  the  new 
glazing  rules  of  1890,  the  term  gdirdn  is  to  cease,  and  free  graz- 
ing is  to  be  provided  in  the  open  part  of  the  forest  for  the  "  agri- 
cultural cattle  "  of  villages  which  have  contributed  gdirdn  to  the 
formation  of  a  forest  block.  These  areas  are  let  out,  and  commu- 
nities often  combine  for  the  right  of  cutting  grass  in  them. 

The  Forest  Department  derives  a  considrrable  income  from  the 
foregoing  grazing  lands,  and  in  looking  at  the  Forest  Revenue  it 
is  well  to  bear  this  in  mind,  and  to  remember  that,  whereas 
formerly  the  returns  derived  from  forest  pasture  land  were  included 
in  the  general  Land  Revenue,  they  now  go  to  swell  the  Forest 
receipts. 
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201.  The  provision  oB  grazing  in  "  reserved  forests  "  is  at  once  Provision  of 
a  desirable  and  legitimate  object  by  which  the  interests  of  cnltiva-  fsu  deBirabfe'. 
tors  may  be  served.     I  would  repeat  Sir  D,  firaDdis'  note,  quoted 
in  the  last  chapter  :— 

"  It  must  now  (1883)  be  distinctly  recognised  that  not  only  does  the  provi-  sii  n,  Brandia* 
"sion  of  timber  and  firewood  come  within  the  legitimate  scope  of  Forest  admi-  opinion,  ib83. 
"nistration  in  India,  hat  one  of  its  most  important  dnties  will,  in  futare,  be  to 
"increase  the  anpply  of  cattle  fodder,  particularly  during  seasons  of  dronght  in 
"  the  drier  districts." 

The  Madras  Resolution  o£  October  1890  concurs  in  this  expres-  Madras  nesoi  n- 
sion,  and  affirms  that  the  provision  of  pasture,  small  timber,  fuel  *'""•""*• 
and  leaves,  is  the  chief  object  of  the  "  reserved  forests  "  through- 
out the  greater  part  oi  the  MHdras  Presidency  {see  paragraph  175). 
The  importance  of  the  forests  in  time  of  drought  is  very  great,  importance  of 
The  Government  of  India's  Resolution  of  March  1883  pointed  out  J?™'of  d,oJ|ht" 
that  even  the  growing  of  fodder-crops  would  not  replace  grazing 
land,  because,  in  time  of  drought  (except  in  the  few  secured  tracts 
tliat  are .  tboronghly  irrigated),  the  fodder-crops  would  fail  too. 
The  service  done  by  grazing  areas  in  the  famine  of  1878-79  has 
been  referred  to  in  paragraph    163.     During  the  last  Mysore 
famine  many  cattle  were  lost  through  the  owners  having  no  place 
where  they  could  feed  them.    This  perishing  of  the  cattle  involved 
not  only  a  direct  loss  to  the  cultivators,  but  also  a  loss  of  manure 
to  feed  the  subsequent  crops.     Had  there  been    throughout  the 
country  such  "fuel  and  fodder  reserves "  as  have  been  suggested 
in  the  last  chapter,  many  valuable  cattle  would,  undoubtedly, 
have  been  saved. 

202.  But,  notwithstanding  the  benefitB  which  "  reserved  '''"z*'„''''"ot'an 
forests  "  and  "  fuel  and  fodder  reserves  "  may  afford  in  exceptional  "tsoiuu  twrw- 
times,  I  cannot  regard  the  provision  of  grazing  in  "  reserves  "  as  times?  '"*'"°'' 
an  absoliiie  necessity  in  ordinary  times.     It  is  a  desirable  purpose 

for  the  "  reserved  forests  "  to  serve,  if  it  can  be  given  consistently 
with  other  considerations,  and  in  times  of  drought  it  may  prove 
invaluable ;  but  I  could  not  assert  more  than  this.  In  brief,  I  would 
say  that  I  consider  the  provision  of  fuel  to  be  of  the  greater 
importance,  and  that  it  would,  as  a  rule,  be  better  to  have  the 
grass  cut  than  grazed  by  stock. 

203.  "When,  without  interfering  with   the  general  purposes  conditions 
which  a  "  reserve  "  is  to  fulfil,  grazing  can  also  be  permitted,  well  grazing  ma*  be 
and  good;  but  it  must  only  be  carried  on  under  conditions  which ^"°''**** 
do  not  destroy  the  main  utility  of  the  "  reserve.' 


, »» 


Where   natural  reproduction  of  trees  is  going  on,   grazing  Excinsion 
must,  for  a  time   at  least,  be  altogether  excluded.    If   land  is  MprdS^tion"'. 
heavily  grazed  the  soil  gets  hard,  the  seed  that  falls  from  the  *'°"*  *"'" 
trees  is  eaten  or  broken,  or,  if  it  comes  up,   the  shoots  are 
trampled  down.    The  surface  soil   is   rendered  impenetrable  to 
forest  seeds,  and  trees  can  only  be  got  to  grow  by  means   of 
planting.    In  a  forest  where  clearing  is  done  by  "eeleotioa" 


170  Orating  dedrable  but  not  absolutely  necessary. 

of  trees  over  the  wbole  area,  reproduction  is  going  on  continuously, 
and  grazing  would  always  do  harm.  Often  it  is  the  case  that  the 
forest  cannot  be  treated  in  any  other  way.  But  where  it  is  possible 
to  work  it  in  blocks,  then  it  may  be  quite  feasible  to  admit  graz- 
ing in  special  blocks  at  a  time.  There  is,  of  course,  the  difficulty 
of  preventing  cattle,  when  admitted,  from  straying  over  the  whole 
area.  This  I  noticed  to  be  the  case  at  Etawah  (see  paragraph  I8i), 
The  people  having  complained  about  being  shut  out  from  grazing, 
they  were  allowed  this  privilege  in  one  part  of  the  "  reserve. " 
However,  they  abused  the  concession,  and  when  I  visited  Etawah 
I  found  cattle  straying  over  other  parts  than  those  in  which  graz- 
ing was  permitted. 

The  Madras  Resolution  of  October  1890  says  on  this   point  :— 

"  The  working  plans  for  the  '  fuel  and  fodder  reserves  '  shonld  contain 
"proposals  for  throwing  open  certain  areas  to  grazing,  while  keeping  others 
■'  closed  against  all  heads.  " 

Sir  p.  Braudia"  The  necessity  of  restriction  was  recognised  by  Sir  D.  Brandis. 
op  mon.  jjg  jjg^^  ^^^^  dming  the  first  few  years  some  restriction  in  grazing 

must   be  entailed  in  the  formation  of  new  "   reserves.  "      He 

said : — 

"  At  first  protection  mnst  he  absolnte,  hnt  meantime  the  grass  that  grows 
"  np  ahnndantly  can  be  cnt,  and  snpply  fodder  till  the  forest  is  sufficiently 
"advanced  to  admit  of  grazing." 

Unwillingness  204.  Restriction  in  grazing  sometimes  arises  from  the  un- 
to  provide '^°"'  willingness  of  forest  ofBcers  to  provide  it ;  sometimes  from  the 
gre»ing.  past  bad  treatment  of  forest   land  by  the  people  rendering  restrie* 

tion  imperative.  On  the  Shahdara  (Lahore  )  plantation  the  space 
for  grazing  is  confined  to  the  portion  which  is  about  to  be  cnt  over 
in  the  then  year,  or  year  following.  Even  to  this  the  forest 
officers  object,  saying  that  grazing  makes  the  soil  hard,  and  pre- 
vents the  shoots  from  coming  up  afterwards,  whilst,  if  the  cattle 
were  allowed  among  the  medium-sized  trees,  they  would  get  at 
the  boughs.  I  fear  that  where  wood-growing  is  <^e  object  there 
will  always  ba  considerable  difficulty  placed  by  the  forest  officials 
in  the  way  of  providing  grazing  facilities. 

BostricUon  of         At  Salem,  which  used  to  be  a  great  cattle-breeding  district  and 

fo"bybaitreft.  Doted  market  for  stock,   1  heard   great  complaints  that  since  the 

went  of  foiestB  forests   bad   been  "  reserved  "  the   people  could  not  keep  so  many 

in  the  past.        cattle,    and   only  had  their  own  fields  to  feed  them  on,  whereas 

formerly   they  had   free    grazing  rights  in   the  "  reserves  "  two 

miles   ofE.     Grazing   was  still   allowed,  but  it  was  at  a  minimum 

in   consequence    of  the  way   in   which,  by  excessive  grazing,  the 

"  reserves  "  had  been  treated  in  the  past. 

Tiieirnmberof        205.  It  is  not  enough  to  confine  grazing  to  particular  blocks 
estHem^Btbe     at  a  time,  but  the  number  of  cattle  admitted  must  also   be  limited, 
for   unrestricted  grazing   is   fatal,   and    is  the  chief  cause  of  the 
many  bare  plains  and  hill  sides  that  are  to  be  seen  in^  India. 
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the  Government  of  India's  Besolution  o£  March  1st,  1883| 
^pointed  out  that  :-— 

'*  The  onltivated  area  had  increased  at  the  expense  of  the  grazing  area, 
*'  and  tinotiltivBted  land  had  been  rendered  bare  and  unfertile  by  ucre- 
'"  strioted  grazing  of  sheep  and  goats,  oansing  vegetation  and  sorub  to 
"  disappear)  as  in  Scotland." 

The  latter  reference  is  to  the   Cheviot  Hills,   which  have  long  Cheviot  hiii«. 
been  the  resort  of  breeding:  flocks  of  sheep.     These  flocks  have  re- 
moved a  great  deal  from  the  soil,  and,  in    particular,   phosphate 
of  lime,    so   that   now  the  hills  do  not  carry  the  amount  of  stock 
that  they  used  to. 

The  Madras  Government,  in  their  Resolution  of  1890,  made  ^'^^'^j*" 
provision  that  the  cattle  required  for  agriculture  and  for  domestic 
purposes  should  have  the  first  claim  on  the  Government  "  reserves," 
and  that  surplus  cattle  should  only  be  allowed  when  circumstances 
permitted.  The  grazing  rates  for  agricultural  cattle  were  to  be 
one<half  those  for  others. 

In  the  Bombay  grazing  rules  limitations  have  been  imposed  on  Actioain 
the  number  of  cattle  allowed  to  graze,  and  the  order  in  which  the 
privilege  may  be  exercised  has  been  determined.  This  has  led  to 
a  difficulty  as  regards  the  definition  of  the  term  "  agricultural  "^ftfj'?."'*""' 
cattle,"  inasmuch  as,  according  to  the  Forest  Department's  inter- 
pretation, milking-cows,  buffaloes,  and  cattle  used  for  transit 
would  be  excluded,  and  only  such  cattle  as  are  used  in  the  plough, 
or  are  worked  at  wells,  would  be  included.  Tbis  close  definition 
does  not  appear  to  me  at  all  a  fair  one,  and  the  permission 
should  certainly  be  extended  to  all  cattle  which  the  cultivator 
keeps  for  bon£  fidg  agricultural  purposes. 

206.  Next,  there  must  be  restrictions  not  only  as  to  the  number,  f^'i^f^T ."  ^ 
but  also  as  to  the  kind  of  stock  admitted  to  grazing.     Comparing  admitted, 
cattle  with  sheep  or  goats  the  former  are  decidedly  preferable,  sheep 
and  goats  eating  much  more  closely,  and  doing  far  more  damage  Grazing  by 
to  trees  and   shoots.     Goats,   there  is   little  question,  are  highly  fSfl."""^*""'^ 
objectionable  animals  to  have  in  a  forest  j  the  destruction  they  do 
to  young  trees  by  climbing  up  and  pulling  down   the   branches, 
and  often  whole  trees,  cannot  be  contested ;  besides,   they    eat  offl 
the  bark  and  kill  the  young  trees.     I  quite  agree  with  suggestions 
made,  that  goats  must  either  be  excluded  from  forests  altogether, 
or  else  be  only  allowed   in  a  special   part    demarcated   for  the 
purpose.     The  rearing  of  goats  is  not  one  likely  to  be  given  np, 
and  where  it  is  an  important  industry  it  may  be  necessary  to 
mark  off  special  areas  for  their   use  ;  bat,  speaking  generally,   as 
their  presence  in  a  forest  simply  means  ruin  to  it,  they  must  bo 
excluded.     Both  in  France  and  in  Germany  it  has  been  found 
necessary    to    altogether     prohibit    grazing   by  goats  in  forest 
areas. 

According  to  the  Bombay  grazing  rules,  only  one  goat  is  let 
in  to  graze  to  every  60  sheep,  there  being  an  idea  in  Bombay  that 
sheep  will  not  graze  unless  led  by  a  goat.  In  both  the  Bengal 
and  the  Madras  proposals  for  the  formation  of  "  reserves  "  goats 
are  excluded  entirely  from  grazing,  except  in  areas  set  aside  for 
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them.  Camels  may  be  classed  with  goats  as  being  equally  destruc- 
tive, but  sheep  graze  more  than  they  browse,  and  are  not  nearly  so 
bad  as  goats,  for  they  do  not  climb  up  nor  tear  down  the  branches 
of  trees. 

tiou" '°°"'°"  ^^'^'   Free  grazing  by  cattle  should  never  be  permitted  if  it  can 

be  avoided,  and  the  system  of  payment  per  head  of  cattle  admitted 
is  very  preferable  to  that  by  area  grazed. 

"Close"  sessoD.  I  can  quite  understand  the  necessity  of  having  a  "  close  "  season, 
when  grazing  is  not  permitted,  though  this,  unfortunately,  may 
come  at  the  very  time  that  the  cattle  would  find  the  forests  most 
useful.  Thus,  in  April  and  May  there  is  great  danger  0/  fire, 
owing  to  the  dry  nature  of  the  grass,  and  people  coming  in  with 
cattle  and  kindling  a  light  may  easily  cause  great  destruction  to 
the  forest.  In  June  and  July,  again,  there  is  no  growth  of  grass, 
and  to  admit  stock  to  the  forest  then  is  often  to  destroy  it  al- 
together for  the  future.  Of  forest  fires  I  have  spoken,  and  the 
damage  they  cause  to  the  future  growth,  so  that,  although  a  tem- 
porary growth  of  grass  may  come  as  the  result  of  setting  the  dry 
coarse  grass  on  fire,  this  is  obtained  only  at  great  loss  to  the  forest 
[iee  paragraph  164). 

CDHinK  ot irrass        208.    Unless  where   distant  forests  are  concerned,    or  where 

praferabia  to       "reserves"  are  sufficiently  large  to  permit  of  grazing,  I  am  in  favour 

grazinj.  q£  gjggg  being  cut  and  removed  rather  than    of  itd  being  fed  off  by 

stock.  At  rnlth  Jelleke  (near  Changa  Manga)  the  people  pay  1  rupee 

for  the  privilege  of  cutting  and  removing  one  head-load  of  grass  each 

day  during  one  month.  At  the  Etawah  "reserve"  the  grass  is  cut  by 

a  contractor,  and   is  sold  on   the  spot  for    f  anna  per  head-load    of 

about  100  lbs.;  this  is  sold  at  3  annas  in  the  village,  and  the  price  in 

Cawnpore  is  6  annas.     The  grass  is  principally  paltoa   {Andropoffoti 

pertums),  a  good  feeding  grass.  Dab  grass  \Erajrostis  cynosuroide"), 

used  for  thatching,  and  haib   grass    (PolUnia   eriopoda),  used    for 

making  bedding,  ropes,  and  paper,  also  grow   well.     The  quantity 

of  grass   being   beyond  the    requirements   of  the  village,  a  scheme 

was  set  on  foot  to  get  hay  presses,  and  to   send  the  pressed  hay  to 

^?'''!5\.°' *'5"  Cawnpore.    A  ajreat  deal  of  the  grass  is,  indeed,  wasted.  This  leads 

into  hay,  or  else  me  to  remark  that  in  the  case   oi  an  over-abundance   of  grass  there 

into  silage.       -^  ^^  reason  why  it  should  not  be  made  into  hay  and  stacked ;  or,  if 

the  weather    be  wet,  the  grass  may   be  put  green    into  pits  simply 

dug  in  the  ground,  and  so  be  available  as  silage.     Either   of  these 

plans  would  form   reserves  of  fodder  which  in  times  of  scarcity 

would  be  invaluable. 

The"»ni»se  209.   Passing  now  from  forests  to  the  common  grazing  grounds 

waste."  of  villages,  the  village  commons,   or,   more  properly,  the   village 

"  wastps,"  I  may  say  at  once  that  I  regard  these  simply  as  so  much 
standingroom  and  "as  exercise  grounds."  As  for  providing  any 
herbage,  they  are,  except  perhaps  just  when  the  rains  come,  abso- 
lutely useless  and  the  existence  of  them  is  only  an  invitation  to  keep 
so  many  more  half-starved  cattle  than  the  land  can  carry.  They 
are  instances  of  the  destruction  done  by  over-grazing ;  for,  no 
sooner  does  a  blade  of  grass  show  itself  than  it  is  nibbled  off,  and 
the  place  is  soon  left  bare. 
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Mr.  Sen,  writing  o£  Burdwan  (Bengal),  says  :— 

"The  system  of  cattle-grazing— and  it  ia  the  game  all  oyer  Bengal — 
"is  most  wasteful;  cattle  roam  without  reitrictioo,  the  gTssses  have  no 
"  oppoitunity  to  grow,  aad  it  is  »  struggle  for  existence  hetween  them  and 
"  the  cattW' 

Tlirooghout  the  Deccan  the  village  grazing  ground  is  nothing 
more  than  "  cattle  standing-room."  I  have  frequently  examined 
these  "  village  wastes,"  and  have  generally  found  them  to  be  bare 
during  the  cold  and  the  hot  seasons,  and  during  the  rains  to  have 
little  more  than  a  covering  of  annual  weeds.  Such  was  the  ease,  for 
example,  at  Baroda.  At  Nadiad,  where  the  cattle  were  well  cared 
for,  I  found  that  the  cultivators  did  not  use  the  village  common  at 
all.  Their  cattle  were  fed  with  the  grass  grown  as  a  border 
round  their  fields,  and  on  the  village  common  were  only  the  cattle 
belonging  to  tradesmen  and  others  in  the  town,  but  not  those  of 
the  cultivators. 

But  there  is  a  more  serious  side  to  this  matter  of  the  "  village  p„,„g„ti  , 
waste."  Were  its  influence  merely  negative,  one  might  stop  here,  souree  orharm. 
but  there  is  no  doubt  that  these  bare  open  spaces  are  often  pro- 
ductive of  positive  harm.  Not  only  do  they  permit  of  hordes  of 
miserable  cattle  being  kept  on  them,  but  the  number  of  the  latter  is 
constantly  being  increased  by  the  offspring  of  parents,  the  one  as 
wretched  as  the  other.  Beligious  prejudice  prevents  the  slaughter- 
ing of  these  cattle,  and  so  they  drag  oiit  their  miserable  existence 
until  death  comes,  or  disease  sweeps  them  ofi  wholesale.  If  once 
the  latter  appears,  it  makes  short  work  among  animals  so  little 
prepared  to  resist  it,  and  the  "  village  waste  "  becomes  a  hotbed  of 
disease,  and  a  nidug  for  spreading  it  over  the  country  around. 
The  impossibility  of  segregating  affected  cattle  while  these  "village 
wastes  "  are  open  is  one  reason  for  the  enormous  loss  of  cattle  by 
disease  which  takes  place  in  India. 

The  only  way  to  render  these  "wastes"  useful  would  be  to  en-  how  to  make 
close  them  and  then  let   only  a  limited  number  of  cattle  in.     It  the  viii»ge  waste 
would  be  possible  to  show  the  people  what  effect  enclosure,  even  of  a  °°*    ' 
strip,  would  have;  but  the  village  common,  as   shown    in  the  last 
chapter,  is  a  diflScult  matter  to  interfere  with,  and,  except  where  the 
area  is  more  than  the  village  requires,    Government  could  not  well 
step  in  and  take  up  the   land.     In  some  parts,  as  in   Kapurthala 
(«««   paragraph  178),    the  people   may  spontaneously  follow  the 
example  set  them   of  planting  trees,  but  this  must  be  left  to  them, 
although  much  may  be  do-e  in  giving  them  encouragement  to  do  so. 

210.  Canal  banks  and  plantations  afEord,  in  some  cases,  graz- 
ing or  a  supply  of  grass  for  cutting.  Along  the  canal  banks  near  Sbank'rand 
Cawnpore  no  cattle  are  allowed,  but  the  grass  is  cut  and  removed ; '"  p'"'*'"''»°^- 
between  Hurdwar  and  Rurki  grazing  is  allowed  along  the  canal 
banks;  it  is  let  for  from  Bs.  30  to  Rs.  50  a  mile,  to  the  highest 
bidder,  without  limit  as  to  the  number  or  kind  of  cattle.  Grazing 
along  the  Eastern  Jumna  Canal  is  confined  to  the  village  that 
happens  to  be  in  the  immediate  vicinity;  as  a  consequence  there  is  no 
competition  for  it,  and  the  whole  grazing  along  such  a  strip  may  be 
let  for  as  little  a^  S  annas.     The  canal  banks  outside   the    Changa 
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Manga  plantation  are  leased  to  the  Forest  Department  j  and  the 
latter  gives  "permits  "  for  grazing  for  one  month  at  the  rate  of  4 
annas  for  each  cow  and  6  annas  for  each  bufEalo. 

In  the  Changa  Manga  plantation  itself  there  is  no  grazing,  it 
being  irrigated  by  water  channels  from  the  canal.  In  such  cases 
grazing  is  out  of  the  question.  But  there  is,  as  I  shall  show  more 
fully  in  a  later  paragraph,  a  great  deal  of  grass  grown  in  the  plan- 
tation and  in  open  spaces,  which  might  be  utilised  either  as  hay  or 
as  silage. 

bJVaVCref  211.     In  some  parts  of  the  country  the  people  themselves  are 

aware  of  the  advantage  of  growing  grass  along  the  edges  of  water 
channels  and  the  borders  of  fields.  This  is  the  case  at  Hospet 
(Madras),  the  people  cutting  the  grass  from  the  canal  banks  for 
their  cattle.  At  Ahmedabad  I  saw  grass  being  cut  from  the  rail- 
way banks.  On  the  journey  between  Rewari  and  Hissar  (Punjab) 
I  frequently  noticed  grass  patches  along  the  sides  of  fields,  and 
drovers  in  charge  of  cattle  which  were  grazing  there.  But  the 
instance  of  greatest  care  in  this  respect  that  came  under  my  notice 

Nadiad.  was  at  Nadiad,  in  Gujarat  (Bombay),  where,  as  I  said  just  now,  th© 

cultivators  do  not  use  the  village  common  land  for  their  cattle. 
But  every  one  of  their  fields  is  enclosed  with  a  hedge  and  then- 
comes  a  headland  of  grass  from  15  feet  to  iJO  feet  wide  all  round 
the  field  and  producing  capital  grass.  This  is  the  more  remark- 
able, inasmuch  as  the  rent  of  the  landisas  much  as  Rs.  5  per  acre.. 
There  is  a  double  object  in  this  practice,  for,  as  the  fields  are 
hedged  and  have  trees  round  them  for  supplying  firewood  and 
wood  for  implements,  the  people  know  quite  well  that  crops  will 
not  grow  when  thus  shaded,  but  that  grass  will.  They  obtain; 
four  or  five  cuttings  of  grass  in  the  year  as  food  for  their  cattle, 
and  when  the  fields  are  empty  the  cattle  are  let  in  to  graze  on 
them.  At  Baroda  the  same  plan  is  adopted,  but  the  grass  is  not  of 
such  good  quality.  I  was  naturally  led  to  ask  why  this  practice 
was  not  followed  elsewhere,  but  in  many  cases,  for  example,  on  the 
black  soil  of  Khandesh,  the  grasses  that  would  grow  would  not  be 
the  fine  ones  found  at  Nadiad,  but  coarse,  deep-rooted  ones  which 
would  soon  spread  over  the  whole  land  and  become  a  regular  pest. 
Also  where  rain,  as  in  Khandesh,  is  not  plentiful,  hedges  would  not 
grow  without  irrigation. 

Dub  grass  [Gynoion  Baatylpii)  in  many  parts  comes  up  natu- 
rally or  may  be  easily  propagated  from  cuttings  simply  stuck  in 
the  ground.  As  a  crop  for  irrigatiori  it  gives  a  great  yield,  and 
is  about  the  only  grass  that  keeps  green  in  hot  weather.  To  one 
coming  newly  to  the  country  it  is  surprising  to  notice  how,  from 
an  apparently  burnt-up  and  dead  surface,  a  crop  of  fresh  grass  will- 
spring  up  on  the  first  fall  of  rain. 

The  pmision  212.    There  was  au  old  Muhammadan  rule  which  provided  that 

ooilo'idiTiS'with  there  should  be  one  acre  of  grazing  land  to  every  10  acres  of   culti- 

bMt'eatue.' *''*  '^ted,  and  in  the  State  of  Jeypore  new  settlers  still  receive  25  acres 

of  grazing  in  every  100  acres   of   their    occupation.     But   where 

cultivation  has   pressed  upon  forest  and  waste  land,  the  area  under 

grass  has  had  to  give  way.    In  Nadiad  there   were  formerly   900 
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acres  of  grazing  for  9,000  acres  of  cultivated  land,  but  now  the 
former  is  diminished  to  250  acres,  I  have  made  many  enquiries 
to  ascertain  whether  cattle  are  dependent  on  having  grazing  or  not, 
and,  though  it  may,  undoubtedly,  be  a  great  advantage  for  them  to 
have  it,  I  do  not  find  grounds  for  regarding  its  provision  as  an 
absolute  necessity,  nor  does  it  appear  that  where  grazing  is  the 
most  plentiful  the  best  cattle  are  always  to  be  found.  In  Bengal,  inBtances. 
for  example,  there  is  grazing  in  abundance,  but  the  cattle  are  poor 
and  small;  in  Champarun  (Behar)  there  is  plenty  of  grazing,  and 
good  grazing,  too,  and  yet  the  cattle  are  the  worst  of  any  in  Behar. 
At  Nasiek  (Bombay)  there  is  no  grazing,  yet  the  cattle  are  splen- 
did ;  at  Mahim,  with  its  heavy  rainfall,  grass  is  plentiful,  but  the 
cattle  are  very  small,  though  bufEaloes  are,  by  way  of  contrast,  very 
fine. 

Mr.  Fuller  tells  me  that  in  the  Central  Provinces  the  worst 
cattle  are  found,  as  a  rule,  where  village  grazing  is  most  practised. 
This  is  the  case  in  the  Chattisgarh  division  and  generally  where 
there  are  rice  lands.  Numbers  of  cattle  die  from  disease  in  Chat- 
tisgarh. The  one  exception  is  the  Balagbat  division ;  here  the  main 
crop  is  rice  and  there  are  no  village  grounds,  but  the  soil  is  good 
and  all  the  cattle  are  stall-fed .  Pulse  crops  are  grown  along  the 
top  of  the  embankments  of  the  rice  fields.  In  the  Punjab  gene- 
rally there  is  little  grazing  at  the  command  of  the  cultivator,  but 
the  cattle,  fed  as  they  largely  are  on  fodder  crops,  are  hardly  any- 
where to  be  found  better,  and  are  kept  all  the  year  round  on  the 
holdings,  the  buffaloes  being  the  only  animals  that  require  to  be 
driven  to  the  forests  or  river  sides  in  the  hot  weather.  In  the 
North-West  Provinces  and  elsewhere  cattle  may  be  seen  roaming 
over  the  fields  after  the  harvest  has  been  reaped  and  subsisting  on 
apparently  nothing;  but  with  what  they  pick  up  and  the  straw 
chaff  {bkusa)  which  is  given  to  them,  they  manage  to  get  on,  and 
as  soon  as  the  rains  commence  the  fields  rapidly  become  covered 
vrith  grass. 

213.  The  next  question  is.  Will  the  growing  of  grass  ever  form  wiu  the  raiyat 
a  part  of  the  raiyat's  ordinary  cultivation  ?  I  do  not  think  that  it  p^X'«  p  ""'*" 
will.  Here  and  there  he  may  be  induced  to  grow  grass  for  the 
supply  of  military  stations  or  camps,  but  these,  especially  the 
latter,  are  ever  liable  to  be  changed.  At  Belgaum  fields  are  grown 
vrith  grass,  two  cuttings  are  obtained  yearly,  and  6  annas  is  the 
sum  paid  for  100  lbs.  of  green  grass.  No  seed  is  ever  sown,  only 
the  grass  that  comes  up  naturally  being  used.  In  a  few  parts,  such 
as  Kalyan,  near  Bombay,  and  Culna,  near  Calcutta,  grass  is  cut,  and 
hay  of  an  inferior  kind  is  sent  to  4he  respective  cities;  but  the 
raiyaf,  as  a  rule,  looks  to  his  field  to  supply  himself  with  grain  and 
his  cattle  with  fodder,  and  I  cannol  help  thinking  that- he  is 
right.  Again,  he  could  only  grow  a  continuous  supply  of 
grass  by  the  aid  of  irrigation,  and  he  is  hardly  likely  to  afford 
this  for  his  cattle  alone.  He  may,  and  should,  grow  fodder- 
crops,  but  he  will  not,  I  think,  grow  grass.  At  Salem  each 
cultivator  used  formerly  to  have  a  bit  of  pasture  land 
which  was    given-  at    the  low    assessment  of    4  annas,  an  acre. 
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If  this  system  were  revived,  the  cultivators  wonid  again  grow 
pasture.  In  this  district,  where  the  sale  of  cattle  is  an  ini. 
portant  one,  it  might  possibly  pay,  even  now,  to  keep  some  land 
do(vn  to  grass.  But  the  idea  of  makiag  one  part  of  the  land 
feed  the  other  is  foreign  to  custom.  A  large  proprietor  can 
set  land  apart  for  this  purpose,  but  not  a  rait/at  with  an 
average  holding  of  2^  acres  or  so. 

Mr.  Nicholson  says  of  Coimbatore  : — 

"  Ocoasionally  grass  is  sown  for  pasture  (haridli  and  holei-kattei)  ;  it  is  kept 
"  down  some  years  and  then  plougned   np  and  re-sown,  or  other  crops  sown.  " 

"Early  in  the  century  all  the  best  lands  were  under  cultivation,  and  only 
"  inferior  ones  in  grass.  Up  to  the  Urns  of  the  new  Settlement  (1880)  the 
"tenant  used  to  hold  one-fifth  of  his  farm  as  pasture  at  one-quarter  its 
"  assessment,  and  only  changed  to  full  rates  when  he  turned  it  into  arable 
"  land.    This  was  abolished  at  the  new  Settlement." 

Where  pasture  is  urgently  required,  encouragement  may  be 
given  to  its  formation  by  giving  remission  of  assessment,  but 
it  is  only  exceptionally  that  the  cultivator  will  put  land  in 
grass  if  he  can  grow  another  crop  on  it. 

Grasi  Farms,    Kaymahing ,   Silage. 

GMJ™"™*«nd  214.  I  have  visited  several  of  the  Grass  Farms  which  are 
mUitarj  miA*.  under  the  Military  Department,  and  which  are  intended  to 
supply  grass,  hay,  etc.,  for  the  requirements  of  the  mounted 
service.  My  particular  object  was,  to  form  an  opinion  as 
to  whether  grass  could  be  grown,  and  either  be  cut  and 
given  green,  or  be  made  into  hay  or  silage,  so  as  to  render 
it  profitable  to  the  raiyat  to  keep  some  of  bis  land  under 
grass.  The  Grass  Farms  were  the  only  ones  from  which  I 
could  obtain  any  definite  particulars  as  to  what  had  been  done, 
and  £  have  pleasure  in  acknowledging  the  readiness  with 
which  full  information  was  given  to  me  by  the  authorities. 
In  addition  to  the  Cantonment  Grass  Farms,  such  as  those  at 
Allahabad,  Cawnpore,  and  elsewhere,  there  are  the  ru&h»  or 
uncultivated  grass  lands  devoted  to  military  purposes;  these 
occur  largely  in  the  Punjab.  The  word  rukk  originally  meant 
a  trees  this  shows  that  these  areas  originally  were  wooded 
ones.     Now  the  word  is  equivalent  in  meaning  to    "  grass  run." 

System  started       215.  Without  going  into  descriptioos  of  any  of  these  Farms, 
""  '**^"  I  may  briefly  say  that  the  system  of  enclosing  grass  lands  for 

the  purpose  of  supplying  fodder  to  mounted  troops  was 
started  in  1882  by  Sir  Herbert  Macpherson  at  Allahabad,  and 
since  then  has  been  extended  largely,  so  that  now  thpre  are 
two  Circles,  the  Blastern  aiid  the  Western,  under  which  the 
difEerent  Farms  and  rukhi  are  included.  In  the  Western 
Circle,  which  comprises  the  greater  number  of  ruiis, 
Major  Wingate  has  been  appointed  Special  Forage  Officer. 
Previous  to  the  introduction  of  the  Grass  Farm  system,  the 
practice  had  been  to  send  out  "  grass-cutters,"  whose  duty  it 
was    to  cut  and  collect    grass  for  the  troops  from    wherever 
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they    could.      As   the   grass   chiefly    came  off  the   cultivators '  The  tomar 
fields,   great  frictioa   was  caused  between   the   raiyais   and   the  Byftem!""""" 
"grass-cutters,"  and  serious  fights  often  occurred. 

In  addition  to  the  "grass-cutters"  for  British  mounted 
corps,  one  "  grass-cutter "  was  maintained  between  every  two 
sowars  or  Native  Cavalry  soldiers,  and  a  pony  was  kept  for 
him.  Pensions  had  to  be  provided  for  the  "  grass-cutters/' 
and,  altogether,  their  cost  might  be  fiiirly  put  at  Rs.  b\  a 
month  for  each  horse  kept.  In  addition,  very  considerable 
sums  had  to  be  paid  to  the  Native  Cavalry  as  compensation 
for  fodder  purchased  in  order  to  make  up  the  short  supply 
of  grass  obtainable  by  the  "  grass-cutters/' 

The  cost  of  hay  is  reckoned  at  8  annas  a  maund  (80  lbs.), 
and  that  of  feeding  a  horse,  at  2  annas  &  day,  or  Ks.  4  a  month ; 
besides  this,  the  sowar  had  to  feed  himself,  and  along  with 
another  sowar  maintain  one  "  grass- cutter "  and  a  pony 
between  the  two  of  them.  If  the  "  grass-cutter"  could  not  get 
suflSoient  grass,  then  fodder  had  to  be  purchased.  The  Govern- 
ment scale  of  reckoning  at  Allahabad  was  that  35  maunds  of 
green  grass,  or  40  lbs.  of  silage,'  were  equal  to  25  lbs.  of  hay 
or  20  lbs.-  of  straw-chaff  [hhusa).  If  the  monthly  cost  of  tlie 
rations  exceeded  t(s.  13^,  then  compensation  was  paid  to  the 
Native  Cavalry  at  the  Government  rate. 

31 6.  Owing  to  a  full  supply  of  grass  being  now  obtainable  ^''™|^jfj|'''<"* 
by  the  "  grass-euttets '■*  from  Government  grass  lands,  not  Farm  system. 
only  have  a  large  number  of  the  "  grass-catters "  of  British 
mounted  corps  been  dispensed  with,  but  the  claims  for 
compensation  for  dearness  of  forage  which  used  to  be  paid  to 
the  Native  Cavalry  have  lessened  very  considerably  at  nearly 
all  the  Stations,  and  have  ceased  altogether  at  several  of  them. 
In  1889-90^  payment  of  compensation  had  entirely  ceased  at 
six  Stations  in  the  Western  Circle.  Great  saving  has  further 
been  experienced  by  the  reduction  in  the  number  of  pensions 
to  be  paid  to  "grass-cutters.'^  Thus,  not  only  is  there  an 
■  actual  money  saving,  but  troubles  with  cultivators  have  been 
stopped,  the  horses  are  believed  to  be  less  subject  to  anthrax 
(the  grass  no  longer  coming  from  unprotected  and  suspicious 
sources),  and  the  Stations  have  been  much  improved,  the 
covering  of  grass  having  prevented  the  blowing  about  of  dust. 
A  more  healthy  state  of  surroundings  is  also  produced  by  the 
growing  of  grass  instead  of  that  of  ordinary  crops,  which 
latter  would  in  almost  all  cases  have  to  be  irrigated, 

217,  The  result  of  the  operations  shows  that  a  very  large  The  flnancui 
saving  to  Government  has  resulted  from  conserving  the "™ 
grass  lands  of  Cantonment  and  military  rnkh,  and  ttie 
system  is  one  that  ought  to  be  extended  wherever  practicable. 
Allahabad  has,  perhaps,  been  the  most  conspicuous  success, 
and  besides  the  great  credit  due  to  Sir  Herbert  Macpberson,  to 
Colonel  Marriott  and  other  oflScers  wifo  have  been  successively 
in  charge,  special  mention  should  he  made  of  Sergeant 
Meagher,  who  has    shown   much  energy   and  ability  in  carrying 
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the  "  Grass  cutler"  si/stem. 


The  cost  of 
haymakiog  in 
lodia. 


oat  the  practical  part  of  the  wotk.  The  savihg  to  Glovernment 
at  Allahabad  in  1889-90  tras  estimated  at  Ks.  25,000,  and  for 
the  seven  years,  1833 — 89,  at  Rs.  91,158  ;  in  other  words,  these 
are  the  sums  which  Governmeat  would  have  had  to  pay  had 
the  usual  rations  Of  straw-chaff  {bkiisa)  been  issued  to  trans- 
port and  other  animals,  had  fall  complements  of  "  grass-cutters  " 
beea  maintained  for  British  mounted  eorpsy  and  had  compensation 
heen  paid  to  the  Native  Cavalry  for  fodder  purchased  to  make  up 
the  "  grass'cutters'  "  short  supply  of  grass. 

The  amount  of  grass  srown  at  several  of  the  Stations,  in- 
eluding  Allahabad,  has  beeu  so  iacreased  that  it  is  now  possible 
to  supply  not  only  the  British  troops,  but  also  the  Native  Cavalry 
with  it. 

It  is,  ho^feverj  with  the  actual  cost  of  the  Operations  of  cutting'i 
haymaking,  and  ensiling  that  I  have  mainly  to  do;  thongb,  I 
should  add  that,  in  making  any  critical  remarks,  it  must  be 
remembered  that  in  most  of  the  Stations  the  operation^  are 
still  in  their  infancy. 

218.  The  great  difficulty  on  the  Grass  Farms  is  the  employ- 
ment of  SufBcient  labour,  and  hence,  to  anyone  with  ideas  of 
cheap  labour  in  India,  the  cost  of  haymaking,  etc.,  will  appear 
very  high  for  that  country.  I  am  also  prevented  from  instituting 
the  full  comparison  I  wished  to  make,  because  the  profits  stated 
are  not  the  actual  profits  of  the  Farms  by  sale  of  produce  in 
the  open  market  in  competition  with  private  mterprise  (represent- 
ing what  is  actually  over  and  above  rent,  culcivation,  etc.),  but 
the  returns  are  merely  comparative,  viz.,  as  to  what  Government 
would  have  iad  to  ptt^  if  the  Farms  had  not  existed.  So  I  must 
content  myselE  with  giving  a  few  items  and  making  a  few  sugges- 
tions. 

It  is  generally  reckoned  in  India  that  from  2^  to  2|  tons  of 
green  grass  will  yield  1  ton  of  hay.  At  Allahabad  the  amount 
is  67  maunds  (of  S'Z  lbs.)  of  grass  to  1  ton  of  hay. 

The  following  tahle  gives  the  cost  of  cutting  and  haymaking, 
etc.,  at  AUahabaaand  other  Stations  :— 

Table  XII.  Cost  of  Cutting  Grass  and  Making  Hay  at 
Grass  Farms. 


Per  Mannd 

(80  Iba.) 

of 

Hay  made. 

1'er  Ton 

of 

Hay  made. 

Engl'.sh 
eftuivs'lent, 

taking 
the  Rnpee 

atH.M. 

Allahabad,  1SS8-S9-— 
Cutting  grasd,  I  anna  per  maand     ..... 
Making,  etacking;,  and  thatohin;  ha;     .... 

Anna9, 

_J_ 
3 

4          1 
S 
4 

Bs.     a. 

4        2 
1       2 

£    >.    d. 
0     6     2 
0     18 

Total  Cost  of  Haymaking    . 
Cawnpore,  1S90        ....     .       ditto      .      ditto 
Bsrcill;,  1890 ditto      .      ditto 

6  4 

7  0 
9        0 
7        0 

0     7     10 
0    10        6 
0     13       6 
0    10        6 

Bate  for  cutting        From    1    anna  to  1^    annas  per  maund  (80  lbs.)  of  green  grass 
grass.  jjjj^y  jjg  jaijen  as  the  general  rate.for  cutting. 
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219'  la  the  comparison  which  1  shall  make  I   purposely  take  compurison 
the  Parm  where  the  operations  have  been  longest  practised,  vie,,  haymoktng  ^i 
Allahabad  ;  at  the  same  time,  the  cost  here  is  the  lowest.  Eogiaod. 

Unmanured  land  a^AUahabad  is  reckoned  to  yield  about  48 
maunds,  or  somewhat  leas  than  Z  tons,  of  green  grass  to  the  acre, 
but  by  using  manure  (night-soil  and  town-sweepings,  see  para- 
graph 143)  the  yield  has  been  increased  from  an  average  of  2  tons 
of  green  grass  per  acre  in  1883-84  to  one  of  5|  tons,  or  about 
2  tons  of  hay  to  the  acre  over  the  whole  Farm.  The  extent  of 
the  Farm  is  3,558  acres  in  all. 

The  yield  of  grass  per  acre  (5:|  tons)  is  not  unlike  what  ordinary 
good  land  would  give  in  England,  but  this  is  the  average  over 
the  whole  of  the  Allahabad  Farm,  there  being  only  sufiScient 
manure  to  supply  it  to  portions  in  tVn.  Where  a  heavy  dressing 
of  manure  is  newly  put  on,  as  muc^  as  six  crops  of  grass  can 
be  got  in  a  year,  five  being  cut  for  feeding  green  and  for  silage, 
and  the  sixth  for  hay,  while  for  five  years  the  manured  land 
will  keep  on  producing  an  average  of  22^th  tons  of  grass  per  acre 
yearly. 

To  compare  next  the  relative  costs  of  cutting  grass  in  India 
and  in  England.  In  England  Is.  an  acre  for  cutting  by  machine, 
and  2«.  6i.  per  acre  for  cutting  by  hand,  are  prices  frequently 
met  with. 

The  yield  of  hay   per   acre  in   England  is  from  IJ  to  li  tons,  Cattinaof  msa 

•■^j.i.1.        n    i.*^     *^  i.*Aii    u    «.    J  ii.   J.  A  '  more  expensita 

as  against  the  2  tons  per  acre  at  Allahabad,  so  that  the  cost  in  India. 
of  cutting  would  at  most  be  only  Zs.  a  ton  in  England  as  against 
6*.  Zd.  in  India.  A  rate  of  6s.  Zd.  per  ton  of  hay,  for  cutting 
aL)ne,  must  be  considered  enormously  high  in  a  country  of  cheap 
labour  like  India,  where  an  agicultural  laboui'er,  one  may  say 
generally,  can  live  quite  happily  on  2  annas  (or  about  id.)  a  day. 

The  total  Qost  of  haymaking  in  England  will  vary  much  according 
to  the  crop,  its  weight,  etc.,  but  10«.  an  acre  all  round,  giving  from 
H  to  1  i  tons  of  bay,  may  be  taken  as  a  fair  average  in  the  case  of 
grass  like  that  met  with  in  India.  This  would  give  a  total  cost  of 
from  6s.  Sd.  to  8«.  a  ton  of  hay,  as  against  the  7^.  lOd.  per  ton  at 
Allahabad. 

We  are  obliged,  therefore,  even   when  taking  the  most  favour-  Hay  mnkini?  at 
able    estimates,   viz.,   those   of   Allahabad,   to  conclude  that,  at  looexpen™*! 
present,  haymaking  on    Grass   Farms  in  India  is  a  dear  process, 
the  expense  of  cutting  beqig  the  main  cause.     Besides,    there  is 
not  the  difficulty    and   expense  of  turning  the  hay  which  is  met 
with  in  England,  for  in  India  the  hay  pra^ctically  makes  itself. 

220.  When  rent  and  other  charges  are  reckoned,  the  cost  of  The  estimated 
production  of  grass  at  Allahabad  is  stated  to  be  Rs.  3  As.  lo  "i^'ofhay. 
per  ton,  and  of  hay,  Bs.  10  (say  15«.)  a  tdn.  The  grass  is 
estiiuated  to  be  worth  Es.  7  per  ton,  and  the  hay  Bs.  20  ^ 
(say  Sis.).  This,  it  is  true,  is  merely  an  estimate  based 
on  the  fact  that,  if  the  hay  had  not  been  there,  it  would 
have    had     to      be    replaced     by    straw-chaff    {bkusa)    bought 
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from  contractors  at  the  current  rates  of  grass  supplied  by  "  grass- 
cutters." 

Tbia  Taiue  is         The  estimated   value  of  hay,  31s.    per  ton,  and  for  such  hay, 
""    ^  '  or  rather  dried  grass,  as  is   obtained,  is  mflfch  above  the  real  value, 

and  is  very  apt  to  lead  to  misapprehension,  for,  if  the  raiyat  could 
get  anything  like  that  sum  for  growing  grass  and  for  haying  it, 
he  had  better  lay  out  his  land  for  it  at  once  wherever  sale  of  hay 
is  possible.  A  fair  value  to  put  on  hay  in  India  is  from  8  to  10 
annas  per  maund  (80  lbs.),  which  makes  it  Rs.  14  to  Rs.  17  a  ton 
(say  21«.  to  26s.), 

These  estimates,  as  I  have  shown,  do  not  enable  one  to  judge 
whether  grass-farming  jjgys  as  farming  independently  of  sale  to 
Government  at  comparative  rather  than  competitive  values. 
Hosvever  useful,  therefore,  Q^ass  Farms  have  been  in  the  past, 
and  whatever  large  econom,^Js  have  been  effected,  there  is  ample 
room  for  great  economy  still,  if  the  cost  of  cutting  grass  and  of 
making  hay  be  considerably  more  in  a  country  of  cheap  labour 
than  it  is  in  one  of  dear  labour  like  England. 

Pressingand  221.  The  experiment   has  been  tried,  and  at  times  with  success, 

cnmsp°  °^  "  to  press  and  bale  hay  for  transport  to  camps.  Thus,  for  the 
Muridki  camp  in  1 889,  grass  was  cut  from  two  ruMs  at  Mian 
Mir,  and  from  the  forest  plantation  at  Cbanga  Manga.  Bales 
of  hay,  weighing  60  lbs.  each,  were  made,  and  altogether  18,500 
mauiids  of  hay  were  delivered  in  camp,  at  a  cost  of  9  aunas  a 
maund  (80  lbs,),  which  included  2  annas  for  carriage.  The  then 
price  for  loose  dry  gvass  in  the  camp  was  Re.  1  As.  4  per  maund, 
and  a  saving  of  Rs.  9,000,  or  over  100  per  cent.,  was  thereby 
effected  in  the  expenses  of  the  camp.  Besides  this,  if  there  had 
been  less  grass,  and  consequently  a  greater  demand  for  it,  the 
price  current  would  have  gone  up,  and  even  a  larger  saving  would 
Esperimcnt  at  have  been  shown.  As  regards- the  hay  sent  from  Changa  JVIanga, 
Changa  Manga.  jj,g  expeVlmcnt  Was  carried  out  by  the  Forest  Department,  and 
5,075  maunds  of  baled  hay  were  forwarded  to  the  Muridki  camp. 
The  grass  cost  1  anna  a  maund  to  cut,  and  at  first  2  annas, 
then  later  3  annas,  per  maund  to  make  into  hay.  After  baling 
and  all  other  expenses  had  been  paid,  the  Forest  Department,  by 
receiving  from  the  camp  7  annas  a  maund  for  the  grass  (exclusive 
of  carriage),  realised  Rs.  2,190  by  the  sale,  and  made  a  profit  of 
1  anna  3  pies  on  every  maund,  or  33  per  cent,  on  tbe  outlay. 
Not  only  this,  but,  after  arrival  at  Muridki,  the  Comtnissariat 
Department,  as  we  have  seen,  made  a^^viug  of  over  100  per  cent, 
in  the  camp  expenses  under  this  head. 

The  result  of  the  Changa  Manga    experiment   may   be    sum- 
marised thus  :— 

Cost   of    5,075    maunds    baled  hay,    delivered  at  Rs. 
Muridki,  at  10  annas  3  pies  per  maund    .  .  3,251 

Cost  of  dry  grass   at    Muridki,   at  price   current, 

1  rupee  4  annas  per  maund     ....  6,344 

Saving  by  the  experiment .  .     Rs.  8,093 
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When  I  add  that,  on  account  of  the  diGBculty  of  getting  labour, 
the  Forest  Department  ask  now  to  be  relieved  from  the  trouble 
o{  continuing  the  work,  and  that  the  Commissariat  Department 
say  that  they  cannot  get  hived  labour  to  send  to  cut  the  grass,  it 
must  strike  everyone  with  regret  that  such  an  undertaking,  yield- 
ing 33  per  cent,  profit  to  one  Department,  and  effecting  a  saving 
of  over  100  per  cent,  to  another,  should  be  stopped. 

In  another  case,  hay  was  made  on  m&is  Katlakput  and  Chandra, 
near  Lahore.  Altogether,  1,147  maunds  of  grass  were  cut,  and 
tb"e  hay  was  sold  at  Katlakput  without  being  baled.  In  all,  952 
maundi;  of  hay  were  sold  at  6  annas  per  maund,  and  the  account 
stood  thus  :— 

Bs. 
Total  "cost    (including     carriage   from    Chandra  to 

Katlakput)  .         ^°'' ^  .  •  .  .  235 

Cash  received,  at  6  annas  per  nl^r-H^      .         .  ,  '&b7 

\J  

Profit  .     Rs.  122 

or  51  per  cent. 

The  requirements  of  camps  are,  of  course,  exceptional,  and 
a  continuous  demand  for  grass  supply  may  not  existjwithout 
this,  it  is  probable  that  the  undertaking  might '  ^-S^ying 
one  from  year's  end  to  year's  end.  ^^- 

Nevertheless,  Changa  Manga  mif»*^ejbayays  be  used  for  supply, 
ing  bay  to  Quetta,  to  which  Station  2  lakhs  (2,00,000)  of  maunds 
of  straw-chaff  {bhusa)  are  annually  sent  from  Amritsar.     A   great 
saving  would  be  effected  if  hay  were   sent   instead  from  Changa 
Manga.     The  Forest  Department   says  that  its  establishment  is  The  objectiong 
for  forestry  and  not  for  grass-cutting,  and,  while  allowing  that  the  De*pa?tment'to 
result  of  the  Changa  Manga  experiment  was  successful  financially,  euppiymg  grasi 
the  Department  says  th<»t  this  was  only  so  because  it  did  the  work    ''™^°' 
itself,  and,  in  so  doing,  left  a  lot  of  its  forestry   work  untonched. 
The  work  needed  a  lot  of  supervision,  and  would  only  tempt  local 

,  labour,  this  being  insufficient  for  the  purpose.  It  :is  also  stated 
by  the  forest  ofiicers  that  the  greater  part  of  the  grass  in  the 
ChaUga  Manga  plantation  is  a  coarse  grass  called  gharam  (Panieum 
antidotale),  which  the  Commissariat  will  not  use,  even  for. litter. 
When,  however,  I  went  to  Changa  Manga  I  saw  a  large  amount 
oi  anjan    {Pennisefum    eeuciro ides)    and   ot   cMim&ar    {Bleusine 

Jlagellifera),  both  of  which .  are  capital  fodder  grasses,  and  might 
hare  made  good  hay  or  silage. 

223.  The  labour  question  is  indeed  a  perplexing  one;  the  main  Theiabonr 
reason  of  the  difficulty  in  procuring  it  is,  that  the  people  will  not  '>'*'=°"y' 
leave  their  own  fields  to  come  and  cut  grass,  for  labour  is  required 
just  at  the  time  that  they  want  most  to  attend  to  their  own 
crops.  This  is  at  the  end  of  the  rains,  when  the  lands  have  to 
be  ploughed.  Cheap  labour,  too,  is  often  very  inefficient  labour, 
and  I  have  seen  with  positive  annoyance,  near  Mian  Mir,  coolies 
leisurely  catting  grass  with  small  sickles,  while  squatting  down  on 
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the  ground,  the  sickle  in  one  hand  and  their  pipe  (lioo^aA)  in  the 
othef.  A  cooly  gets  1  anna  for  a  bundle  of  grass  weighing  not 
more  than  100  lbs.,  and,  having  cut  that,  he  generally  goes  away. 
It  is  seldom  that  a  man  will  stay  to  cut  three  bundles  a  day, 
and,  meantime,  thousands  of  tons  of  grass  are  going  to  waste. 
The  Commissariat  Department  has  to  pay  even  more,  viz.,  1 
anna  3  pies  per  bundle,  the  cutting  being  let  out  to  a  contractor. 
I  could  not  help  looking  with  regret  at  the  great  possibilities 
open,  when  such  quantities  of  grass,  and  fair  grass,  too,  were 
waiting  to  be  cut,  and  would  in  the  end  be  wasted.  The  saving 
that  could  be  efEected  to  the  country  from  this  source  alone  would 
surprise  any  one  who  looked  into  the  matter.  And,  while  I  urge 
the  extension  of  grass  schemes  for  military  purposes,  as  having 
proved  a  distinct  saving  already,  it  behoves  the  authorities  to  look 
much  more  closely  into  the  vaskj^x  of  economy  in  the  charge  for 
labour,  and  to  see  if  the^^hsulties  cannot  be  met.  I  simply 
throw  out  a  suggestion  :^rU}labour  is  not  procurable  is,  because 
the  work  is  not  continuffhfi ;  might  it  not  pay  to  keep  up  a  regular 
stafE  to  do  this  work,  instead  of  depending  on  the  occasional  cooly 
who  may  choose  to  come  and  cut  his  bundle,  get  his  anna,  and  then 
go  ofE? 

^^3-,=Xffi^uld  make  another  suggestion,  I  am  quite  certain 
The  -seof  that  ovei-vshing  reas,  such  as  many  of  the  Grass  Parms  and  rnhhs 
maehineryupon  covcr,  an  imv  w«i^  Saving  might  be  made  by  using  mowing 
machines  in  place  oFcTi  Tncuby  hand.  I  am  not  in  favour  of  introdu- 
cing improved  implements  eXbept  in  special  cases,  but  this  is  one  in 
point.  Where  ground  is  very  uneven,  a  machine  cannot,  of  course, 
be  used,  but  there  are  many  places  where,  seeing  the  enormous  cost 
of  cutting  by  hand,  and  the  difficulty  of  getting  labour,  a  mowing' 
machine  would  effect  great  economy. 

I  have  htord  some  of  the  Farm  Overseers  object  to  mowing 
machines,  and  to  say  that  the  grass  gets  knocked  down  rather 
than  cut.  This,  however,  I  believe  to  be  merely  due  to  prejudice. 
It  is  true  thalt  a  machine  does  not  cut  so  closely  as  the  Native's 
sickle  dees,  and  so  the  yield  of  grass  will  be  less.  But  mowing 
machines  have  been  tried  with  success  at  Mhow  (Central  India), 
and  an  acre  of  grstss  laind  only  costs  1^  annas  to  cut  with  a  machine. 
A  European  will  cut  seven  acres  a  day,  a  Native  from  five  to  six 
acres,  with  the  machine.  To  cut  an  acre  of  grass  by  hand  costs, 
on  an  average,  on  unmanured  land,  fie.  1  As.  18. 

I  am  quite  certain  that  on  large  areas  simple  machinery  for 
outting,  tedding,  etc.,  will  pay  well.  Elevators  for  stacking  hay 
would  often  be  very  useful.  There  is  no  reason,  either,  why 
Tjattery  borses  should  not  be  used  for  drawing  the  mowing 
machines.  Another  want  is  that  of  a  portable  press  for  compress- 
ing fodder.  Those  in  use  at  present  are  mosfly  "Boomer"  cotton 
presses,  and  they  are  all  of  them  too  heavy.  What  is  wanted  is  to 
bring  the  presses  readily  to  where  the  fodder  is. 
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224.  Ensiling,  iQi  the  preserving  of  gre^n  fodder,    has   been  The  oost  of 
carried  out  ai  £,\hhiih3ki,    Cawapor^,    Hiss^r,   Mian   Mir,    and,  ""''''"^^"''^° 
on   an    experimental  scale,    at    other  military    Stations;  also   on 
government  E?:perimiental  Farms  and  elsewhere. 

From  the  statistics  which  I  have  gathered  I  have  been  able  to 
institute  a  comparison  between  the  cost  of  haymaking  an,d  that  of 
making  silage,  and  the  result  is  decidedly  unfavourable  to  the 
latter.  The  loss  of  weiglit  incurred  in  the  process  is  surprisingly 
large,  and  the  cost  is  so  great  that  it  would,  in  caost  case^,  have 
been  far  mpre  profitable  to  have  made  hay. 

The  following  ta.ble  will  mustrate  t^u^tr-r 
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Taking   All 
parison : — 

ahabad 

in   18 

88-89, 

we  have  the 

foUowir 

g  com-  Comparison 

with  haymakinpr 

3,187  tons  of  grass   produced   1,281  "tons  of   silage,    costing 
to  mafee\B.s.  ,5,;8;50,    or  4  rupees  1^  annas   per  ton   of  silage 
(as  afeove). 

If  made  into  hay  (2|  tons  of  grass=l  ton  of  hay),  2,187  tons  of 
grass  would  have  given  795  4  tons  of  hay,  costing  to  make 
Rs.  4,175,  or  5  rupees  4  annas  per  ton  of  hay  (as  per  table 
XII,  pars^graph  218). 

Or,    taking  the  figures  of   1889-90  :— 

2,3241- iana  of  grass   are  estimated  to  piroduce   1,072  tons  of 


2,3241^  tons  of  grass  would  liave  produced  940  tous  of  hay. 

The  value  of  hay  being,  as  we  have  seen  before,  more  than 
twice  that  of  grass,  it  is  manifest  that^  wiiichever  year  we 
take,  it  would  have  been  very  much  cheaper  to  have  made 
hay. 

The  grass  has  to  be  cut  whether  hay  or  silage  be.  made,  and  -this 
is  the  heaviest  itesm  in  the  cos,t.  Owing  to  the  time  of  yjear  at 
which  grass  is  cut  ,fp.r  silage  it  cppts  less  than  when  cut  ibr  hay. 
Thus,  ^rass  for  silage  is  often  cut  at  Allahabad  fpr  6  pies  (\  anna)  a 
maund,  but  when  cut  for  hay  it  will  cost  9  pies  a  maund  in  Sep- 
tember and  Ootober,  1  anna  in  November  and  early  December, 
and  2  annas  afterwards. 
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Until  silage  can  be  made  with  very  much  less  loss  and  at  much 
cheaper  cost  than  in  the  instances  given  above,  it  is  very  certain 
that  it  will  not  be  able  to  compete  with  haymaking. 

225.  At  Allahabad,  silage  is  valued  at  5  maunds  (o£  80  lbs.)  to 
the  rupee,  which  makes  it  5  rupees  9  annas  a  ton,  or,  in  English 
equivalent,  8«.  4rf.,  a  figure  which,  even  in  England,  would  be 
considered  high. 

This  estimate  is  based  upon  the  cost  of  its  production,  but  here, 
again,  the  estimate  is  merely  a  comparative  one,  based  upon  what 
the  Farm  would  otherwise  have  had  to  pay  for  purchased  fodder,  so 
that  it  gives  us  little  guidance  as  to  whether  the  ordinary  cultiva- 
tor would  be  justified  or  not  in  making  silage, 

226.  The  following  are  other  instances  of  the  making  of  silage  :— 

At  Hissar,  where  grass  can  be  irrigated,  it  is  out  for  silage,  as  it  is  found 
to  be  too  coarse  to  make  into  hay. 

At  Mian  Mir  cutting  of  grass  begins  about  the  middle  of  August,  and 
goes  on  lo  the  end  of  December  ;  there  are  four  silos  on  rukh  Terab,  in  each 
o£  which  from  800  to  900  maunds  of  silage  are  made  yearly. 

I  eaw  very  good  silage  indeed  in  a  silo  on  the  Government  Cinchona  plan- 
tations at  Ootacamund.  Fifteen  and  a  half  tons  had  been  made  at  a  cost  of 
4  rupees  4  annas  a  ton  ;  this,  it  will  be  noticed,  is  about  the  same  cost  as  at 
Allahabad  and  Cawnpore.  Barth  to  a  depth  of  4  feet,  and  giving  a  pressure  of 
about  400  lbs.  to  the  tquare  foot,  was  used  to  weiglit  the  silage,  this  being,  I 
thought,  an  unnecessarily  large  amount ;  1  foot  depth  of  earth  is  quite  enough 
for  all  purposes. 

Messrs.  Thomson  and  Mylne  make  silage  at  Beheea,  putting  the  grass  into 
a  pit  simply  dug  in  the  soil. 

At  the  farm  attached  to  the  Agricultural  Class  at  Belgaum  there  is  a  silo 
dog  16  feet  deep  in  the  soil,  the  sides  being  plastered  with  dung  and  well 
beateu. 

Silage  has  been  made  for  several  years  past  at  the  Bhadgaon  Experimental 
Farm.  The  silos  are  circular  masonry  pits.  At  my  suggestion  a  "  silage 
stack"  was  made  by  simply  building  up  green  fodder,  grass,  roadside  cuttings, 
etc.,  just  as  a  haystack  would  be  made,  but  weighting  the  whole  with  stones, 
or  any  other  inexpensive  material  that  was  at  hand. 

At  the  Poona  and  liagpar  Experimental  Farms  silage  has  been  made  on 
a  small  scale. 

227.  T  can  speak  very  favourably  of  the  quality  of  the 
silage  produced  at  the  different  Farms  and  Stations  mentioned 
above.  Its  chief  fault  is  that  it  is  unnecessarily  dry.  Of  course 
the  value  depends  mainly  on  the  nature  of  the  material  used,  and 
rich  silage  can  never  be  obtained  from  poor  material,  although 
the  process  of  ensilage  may  render  coarse  food  more  palatable. 

228.  One  advantage  of  cutting  an  early  crop  of  grass  for  silage 
is  that  there  are  many  grasses,  such  as  numerous  species  of 
Panitium,  which  seed  in  the  rains :  these  may  be  secured  as  silage 
if  rain  continues,  whereas  the  other  grasses,  being  kept  back  some- 
what, yield  a  good  hay  crop  about  October  when  the  rains  are 
over. 
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It  may  further  be  said  in  favour  of  silage  that,  by  means  of  it, 
some  grass,  which  would  otherwise  have  been  altogether  lost 
owing  to  the  heayy   rain,  is  saved  by  being  put  into  the  silo. 

229.   It  is,  however,  when  one  goes  into  the  figures  of  the  cost  improTCment 
of  production,  and  examines  the  actual  loss  of  weight  between  the  methodVdf 
time  of  putting  in  the   grass  and  of  taking  out  the  silage,  that  one  ™*'''"^  eiioga. 
sees  great  room  for  improvement  in  the  methods  of  making  silage 
va  India.     I  may,  therefore,  make  a  few  suggestions  here. 

It  is  quite  true  that  the  real  value  of  the  process  of  ensilage 
consists  in  saving  what  would  otherwise  be  lost,  and  hence  it  is 
not  always  fair  to  compare  the  cost  of  making  silage  with  that  of 
making  hay.  This  I  am  ready  to  allow,  but  to  a  very  limited  f^^f"em°^/?' 
extent  only,  for  I  have  myself  seen  at  Allahabad,  Hissar,  Mian  in  the  practice. 
Mir,  and  other  places,  silage  being  made  in  large  quantities  when 
the  weather  was,  and  had  been,  as  fair  as  possible,  and  when 
there  was  not  the  least  excuse  for  making  silage  j  indeed,  what  was 
going  into  the  pits  had  been  lying  about  and  was  really  half-made 
hay  already.  I  would  insist  strongly  that  this  is  a  great  mistake, 
and  that,  as  I  have  endeavoured  to  show,  it  is  false  economy  to 
try  and  make  silage  when  hay  can   be   made  perfectly  well. 

To  allow  grass  intended  for  silage  to  lie  about  is  also  wrong. 
The  essential  feature  of  silage  is  that  it  is  a  wet  or  green  "  food, 
therefore  it  should  be  packed  in  the  silo  as  quickly  as  possible, 
be  rammed  down  close,  and  covered  over  rapidly.  If  it  is  left 
about,  it  may  just  as  well  be  made  into  hay  at  once. 

I  was  reminded,  when  speaking  in  India  on  this  point,  that,  in 
order  to  make  so-called  "  sweet"  silage,  it  is  necessary  to  let  the 
grass  lie  about  for  several  days  after  being  cut,  so  that  it  may  get 
partly  dry ;  but  my  advice  to  those  who  are  going  to  make  silage  is 
not  to  trouble  about  whether  it  be  "  sour  "  or  "  sweet "  silage,  but  to 
get  the  grass  packed  away  in  the  silo  as  quickly  as  possible,  and 
then  shut  it  up  closely,  thus  avoiding  loss,  and  getting  finally  as 
much  succulent  green  fodder  as  possible  for  use  when  all  else  is 
dried  up. 

The  great  waste  incurred  in  making  silage  is  due  partly  to  loss 
of  moisture  before  the  material  goes  into  the  silo,  partly  to  imper- 
fect pressing  and  the  nature  of  the  sides  of  the  pits,  and,  lastly, 
to  loss  in  taking  out  the  material.  Of  the  first  I  have  spoken; 
as  to  the  second,  I  am  convinced  that  where  a  silo  is  to  be  a 
regular  institution,  and  is  not  merely  used  for  an  occasional  crop, 
it  will  pay  infinitely  better  to  have  it  made  in  hrick-woik  or 
masonry  [pucea)  than  to  have  a  silo  with  earth  sides  and  bottom 
(iutcAa).  The  extra  initial  expense  will  soon  be  covered  by  the 
extra  amount  of  fodder  saved.  As  regards  the  third  point,  I 
have  noticed  that,  on  taking  out  the  silago,  the  usual  practice  is  to 
remove  the  whole  of  the  covering  at  once,  and  to  leave  the  bulk 
exposed.     This,     again,    is  a   great   mistake,    for    the  pressure 
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should  be  cpniinaed  as  loog  as  possible,  and  the  covering  over  the 
silage  should  only  be  taken  off  the  portion  wiuch  is  actually  being 
cut  into  for  daily  use. 

with™'"""'         230.  I   have  gone  at  some  length  into  the    silage  question 

expressed  as  to   because  I  differ  entirely  from  the  opinions  of  one  of  my  predeces- 

greatcounfpj''*  ^ors,  to  the  effect  that  India  is  the  great  field  for  tbe  development 

for  silage.         of  ensilage.     That  it  is  tbe  field  for  haymaking  I  am    much   more 

ready  to  think.     With  a  sun  and   climate   such  as  exist  over  the 

greater  part  of  India  I  cannot  see  how  it  could  well   be  otherwise. 

Hay  requires  no  making,  for  it  makes  itself.     Silage,  I  repeat, 

will  only  be  useful  when   by  means  of  it  can  be  saved  what  would 

otherwise  be  lost. 

f he  nnsHitabie-  Still  less  do  I  think  there  is  scope  for  any  of  the  patent  appli- 
cauppirnt's"'"  anees  advocated  for  "  stack-silage  "  making.  The  raiydt  may 
oTsita  "'^'°^  possibly  be  shown  how  to  preserve  green  fodder,  roadside  grass, 
etc.,  by  bxtilding  it  up  into  a  stack  and  ^freighting  it  with  stones, 
timber,  or  other  inexpensive  material,  but  where  is  he  to  find  the 
money  to  purchase  such  appliances  as  have  been  sometime^  adyo^ 
cated,  and  which  cost  from  12^,  to  20^.,  and  even  more?  Such 
mechanieal  appliances  may  have  a  certain  value  upon  laj'ge  estates 
possibly,  but  surely  none  upon  five-acre  holdings. 

Experimental  It  becomos^  howevei',  oue  of  the  useful  functions  which  a  Gov- 
roSctSison  ernmeot  Experimental  Farm  can  fulfil,  to  conduct  careful  trials 
the  making  of  upon  different  methods  of  making  silage,  and  to  ascertain  how  it 
can  be  made  with  the  least  loss,  and  in  the  most  economical 
manner.  Information  may  thus  be  gained  as  to  the  crops  best 
adapted  for  ensiling,  and  as  to  the  adaptability  of  the  process  to 
the  rai^at's  circumstances. 

suggesiions  fnp  231.  There  are  some  points  in  connection  with  the  management 
tiTeTana^cmeit  of  Grass  Farms  wherein  improvement  can  be  effected.  The  Station 
of  Grass  Farms.  Farms  are  worked  mostly  by  Grass  Committees,  of  lyhieh  the 
President  and  Secretary  are  the  principal  members,  while  a 
general  supervision  is  exercised  by  the  Commissary  General  of  tbe 
Circle,  aided  by  his  Special  Forage  Officer,  the  Quartermaster 
General  in  India  being  referred  to  in  all  matters  requiring  the 
orders  or  approval  of  the  Commander-in-Chief. 

Grass  I  cannot  commend  the   Grass-Committee  system.     With    Pre- 

Committees.  gident  and  Secretary  constantly  changing,  it  is  most  discouraging 
for  a  Forage  Gflicer  to  work.  No  sooner  does  a  President  or  a 
Secretary  get  to  know  a  little  of  the  system  at  one  place,  than, 
as  a  rule,  he  is  transferred  to  quite  difierent  work,  and  a  totally 
new  and  inexperienced  man  is  put  in  his  place.  At  Umballa  the 
SecretjiTy  has  changed  six  times  within  18  months,  and  at  Mian 
Mir  the  President  about  as  often.  This  cannot  mean  either  econo- 
my or  efficiency.  If,  instead  of  Grass  Committees,  there  were  a 
special  Forage  Branch  of  the  Commissariatj  the  difficulties  would 
be  greatly  lessened. 
Farm  overseers.  j„  ^he  next  place,  the  overseers  of  the  Farms  are  non-commis- 
sioned officers,  temporarily  withdrawn  from  their  corps.     But  they 
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are  not  properly  selected,  and  care  is  not  taken  to  choose  the  men 
who,  from  their  previous  acquaintance  with  the  work,  or  from 
any  aptitude  shown  for  it,  are  the  best  fitted  fgr  the  post  of 
overseer. 

At  one  rukh  which  I  visited  I  found  a  farm  overseer,  with  the 
very  best  intentions,  making  silage  out  of  grass  that  had  been 
lying  about  for  several  days.  The  sun  was  then,  and  had  been, 
pouring  down  with  intense  heat  all  the  time,  but  the  order  had 
gone  forth  to  make  so  many  tons  of  silage,  and  he  was  doing  his 
best  to  comply  with  it.  I  asked  him  (though  I  felt  the  question 
was  needless)  whether  he  bad  ever  made  silage  before ;  no,  he 
had  "  never  beard  of  the  stuff  before,  until  the  order  came." 
He  was  the  station  butcher !  Such  a  man  is  to  be  pitied  rather 
than  blamed,  but  it  does  seem  wrong  that,  where  the  field  for 
economy  is  so  large,  it  should  not  be  better  aimed  at. 

Another   ground  I  have  for  complaint  is,  that  when  capable  The  freqnmt 
men  have  been  selected  or  after  they  have  acquired   some  experi-  "''""^"^^''nt 
ence,  their  services  are  not    retained  at   the  work  in  which   they  "'*''*^°"'° 
have  shown  aptitude.     A  farm  overseer,  if  he  keeps  to  his  work 
beyond  a  certain   period,   does  so  at  the  risk  of  losing  promotion. 
He  should  be  a  permanent  non-commissioned  officer   of  the  Com* 
missariat  Department,  "  seconded  "*  in   the  departmental  list,  so 
that  he  may  not  lose  promotion. 

This  is,  I  fear,  a  fault  of  the  entire  Indian  system,  and  is, 
thus,  one  hard  to  alter ;  but,  in  the  interests  of  the  country,  I 
would  strongly  urge  the  desirability  of  retaining  the  services  of 
men  for  work  in  which  they  have  shown  special  capabilities. 
Sergeant  Meagher,  of  Allahabad,  is  such  a  man  as  this,  and, 
knowing  the  energy  he  has  displayed  in  the  practical  discharge 
of  his  duties,  it  would  be  a  pity  were  his  knowledge  to  be  lost 
to  this  branch  of  the  Commissariat,  or  he  himself  lose  promotion 
by  remaining  where  he  is.  The  saving  which  the  Military  De- 
partment might  effect  in  matters  of  this  kiud  alone  would  go  a 
long  way  towards  providing  the  funds  required  for  the  other 
"agricultural  itnprovemeuts"  which  I  am  recommending  in  this 
Report. 

*  This  term  means  that  an  officer  while  employed  on  work  oatside  his 
legitimate  sphera,  would  still  retain  his  departmental  position,  and  share  in  any 
promotion,  reverting,  at  the  expiry  of  his  outside  duty,  to  bis  position  in  his 
I>epai<tiiaent. 
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CONCLUSIONS. 

CONCLUSIONS.  232.  There  are  differences  in  agricultural  conditions  and  prac- 
tice wbich  result  from  the  greater  facilities  for  grazing  and  grass 
supply  provided  in  one  part  of  the  country  than  in  another.  Im- 
provement may  come  from  a  modification  of  the  differences 
through  supplying  these  facilities  where  they  are  most  needed. 

Little  is  to  be  expected  from  the  people ;  the  most  they  are 
likely  to  do  is,  in  a  few  cases,  to  follow  an  example  set,  and  pos- 
sibly to  convert  the  "  village  waste,"  or  a  portion  of  it,  into  a 
"reserve"  for  the  provision  of  grazing  and  supply  of  grass.  But 
the  work  will  practically  fall  entirely  to  the  share  of  Government. 

In  taking  up  this  work.  Government  will  have  to  avail  itself 
not  only  of  a  knowledge  of  indigenous  practices,  but  also  of 
Western  science,  as  shown  in  economical  methods  of  haymaking, 
silage-making,  and  the  use  of  machinery,  such  as  mowers,  bay- 
tedders,  presses,  etc. 

The  provision  of  grazing  by  means  of  the  pasturage  areas  in 
the  more  distant  forests  is  very  desirable,  especially  for  the  puiposes 
of  cattle-breeding.  Similarly,  where  "reserved  forests  "  and  plan- 
tations nearer  cultivation  can  afford  grazing  without  detriment  to 
the  other  interests  which  they  are  called  on  to  serve,  the  provision 
of  grazing  in  them  is  a  legitimate  and  very  serviceable  end  for 
forest  officials  to  keep  in  view.  In  times  of  drought  all  classes  of 
forests  and  woods  may  prove  invaluable  to  the  saving  of  cattle, 
and   they  should  then  be  thrown  open. 

Inasmuch,  however,  as  in  ordinary  times  the  supply  of  grazing 
cannot  be  regarded  as  an  absolute  necessity,  and  since  the  existence 
of  it  is  not  necessarily  coincident  with  the  occurrence  of  the  best 
cattle,  it  should  be  restricted  by  proper  rules  as  to  the  area  to  be 
thrown  open  at  a  time,  the  time  of  year  when  allowed,  the  number 
of  stock  admitted,  and  also  the  kind  of  stock.  Where  natural 
reproduction  of  trees  is  going  on,  grazing  must  be  excluded,  and 
goats  should  only  be  allowed  if  separate  areas  can  be  given  to  them. 
The  enforcement  of  rules  as  to  forest  fires  is  absolutely  necessary. 
In  "  Fuel  and  Fodder  Reserves''  it  will  be  generally  found  better  to 
allow  cutting  and  removal  of  the  grass  than  to  admit  grazing. 

The  "  village  waste  "  is  almost  always  useless  for  grazing  pur- 
poses, and  often  tends  greatly  to  the  spread  of  disease. 
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It  is  only  exceptionally  that  the  raiyai  will  be  induced  to  keep 
land  in  pasture. 

Grass  Farms  have  done  a  great  deal  of  good,  and  have  effected 
considerable  economies  by  reducing  the  number  of  "  grass-cutters  " 
attached  to  mounted  troops^  by  preventing  troubles  with  cultiva. 
tors,  and  by  saving  large  sums  that  used  to  be  paid  as  compeoaa< 
tiou  for  scarcity  of  fodder.  At  the  same  time,  it  is  clear  that 
haymaking,  as  carried  out  on  these  Farms,  is  much  too  expensively 
done,  and  great  economies  are  possible  in  the  saving  of  labour  by 
having  a  permanent  staff,  and  by  the  employment  of  machinery. 
The  management  of  Station  Grass  Farms  by  Grass  Committees  is 
not  good,  and  the  whole  should  be  worked  by  a  special  Forage 
Branch  of  the  Commissariat.  The  officers  in  charge  of  the  Farms, 
as  also  the  overseers,  should  be  selected  with  more  regard  to  their 
aptitude  for  the  work,  and,  when  they  have  shown  themselves 
capable  men,  should  be  retained  at  it,  without  running  any  risk  of 
losing  promotion  thereby. 

The  Forest  Department  should  co-operate  more  than  it  has  done 
in  providing  grazing  and  grass  for  agricultural  purposes,  and  in 
utilising  the  grass  from  plantations,  etc.,  by  means  of  pressing  and 
baling  hay,  for  military  purposes. 

Ensilage  is  at  present  an  expensive  process  in  India,  and  great 
improvement  in  the  methods  employed  is  possible.  There  are 
certain  advantages  in  adopting  the  process  in  particular  cases,  but 
it  will  not  become  a  general  one  in  a  country  like  India. 

RECOMMENDATIONS. 

EECOMMEND- 

233.  I  recommend  :—  ations. 

The  creation  of  more  "Fuel  and  Fodder  Reserves/'  in  order 
to  supply  Grass  for  agricultural  purposes,  and  also  Grazing 
where  it  can  be  permitted  under  proper  restrictions. 

The  extension  of  Grass  Farms,  and  their  management  by  a 
special  Forage  Branch  of  the  Commissariat. 

The  carrying  out  of  investigations  at  Government  Experi- 
mental Farms  on  the  best  methods  of  making  Silage. 
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FODDEB-CBOPS  AKD  HEDGES. 

Fodder-Crops. 

2  34  •  In  tlie  last  chapter  I  came  to  the  general  conclusion  that 
the  provision  of  grass,  and  of  grazing  in  particular,  while  highly 
desirable,  could  not  be  called  absolutely  essential. 

Nearly  the  same  must  be  said  of  the  growing  of  special  fodder- 
crops.  Undoubtedly,  great  advantages  follow  the  giving  of  these  to 
cattle ;  the  cultivation  of  them,  at  least  where  cattle  are  appreciated 
and  cared  for,  should  be  encouraged,  and  the  endeavour  be  made  to 
extend  the  system  to  parts  where  it  is  not  practised.  More  parti- 
cularly is  this  desirable  where  the  provision  of  grazing  is  very 
limited,  and  possibly  entirely  absent.  Nevertheless,  after  enquiring 
into  the  matter  with  some  care,  I  have  not  received  more  than  the 
general  reply  that,  while  cattle  are  undoubtedly  far  better  for  green 
food  of  some  kind,  yet  they  can  live  quite  well  on  dry  food  alone. 

This  coincides  with  my  own  experience  in  England. 

In  an  experiment  which  I  carried  out  at  the  Wobnrn  Experi- 
mental Farm  a  few  years  back,  I  found  that  bullocks,  when  fed  on 
cake,  meal,  and  hay,  along  with  water  supplied  to  them  separately, 
but  receiving  no  succulent  food  whatever,  such  as  roots  or  grass, 
throve  perfectly  well,  although  the  result  of  the  feeding  with  hay 
did  not  prove  to  be  an  economical  one. 

At  the  Bhadgaon  Experimental  Farm  (Bombay)  experience  has 
shown  that  cattle  will  do  quite  well  on  dry  food  during  the  hot 
weather,  provided  that  they  have  a  little  cotton  seed  given  to  them. 

Mr.  A.  Sabapathi  Mudliar,  of  Bellary,  told  me  that  he  liked  to 
give  fodder-crops  to  cattle  if  he  could,  but  that  they  would  do 
quite  well  on  dry  food.  For  cattle  in  hard  work,  or  for  transit 
bullocks,  he  did  not  think  green  food  so  desirable.  In  time  of 
famine,  however,  he  had  found  the  latter  invaluable. 

At  other  places  also  I  heard  the  same  opinion  expressed,  viz., 
that  fodder-crops  were  not  so  suited  to  worhing  cattle.  At  the 
military  Grass  Farms  there  is  a  similar  objection  to  the  giving  of 
silage  to  animals  from  which  speed  is  required. 

235-  It  is  one  thing,  however,  to  speak  of  a  food  not  being 
essential  for  the  exisienee  of  cattle,  but  quite  a  different  thing  to 
speak  of  it  being  necessary  for  the  improvement  of  cattle.  This  is 
where,  I  believe,  the  growing  of  fodder-crops  will  be  required. 

It  is  true,  as  pointed  out  in  the  last  chapter,  that  the  existence 
of  pasturage  is  not  always  coincident  with  that  of  the  best  cattle, 
but  yet  instances  were  adduced  where,  as  at  Nadiad,  Baroda,  Hospet, 
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etc.,  the  feeding  of  cattle  with  green  grass  from   the  headlands   of 
fields,  the  banks  of  watercourses,  etc.,  was  pursued  with  manifest 


The  Punjab  supplies  the  best  instances  of  similar  advantages  J'''i=„'S!'f^'JSf'*- 
derived  from  fodder-crops.     In  this  Province   the  people  depend  jab. 
greatly  on  their  cattle,  and  they  take  proportionate  care    of  them. 
The  district   of  J  hang  is  an  especially  good  example,  several  kinds 
of  crops  being  here  grown  entirely  for  the  use  of  cattle.    The  Pun- 
jab cattle  are,  as  the  result,  exceptionally  fine. 

The  same  is  seen  in  £ehar,  when  the  cattle  of  the  European  2.  in  Behar. 
planters  are  compared   with   those  belonging  to  the  native  culti- 
vators.    The  former  are  fed  with  sugar-cane  judr  {Sorghum),  oats, 
etc.,  as  fodder,  while  the  latter  only  have  what  grass  they  can  pick 
up,  supplemented  by  straw-chaff  ijihusa). 

The  following   quotations  exemplify  this  still  further : —  s.  in  Kumooi. 

Mr.  B^son,  in  his  Kumooi  (Madras)  Report,  says  :— 

"  In  the  Ciiinlmn  and  Markapur  taluJcs  where  the  soils  are  generally  poor 
••and  thin,  Nellore  cattle  can  rarely  reach  a  live-weight  of  700  *o  800  lbs.  In  the 
"  Nandyal  valley,  on  rich  hlaek  cotton-soil,  the  same  breed  fed  on  the  juar 
"  {Sorghum)  straw  develop  to  1,000  to  1,200  lbs." 

Mr.  Nicholson,  in  his  "  Manual  of  Coimbatore,  writes :—  J^.J^  c<""""- 

"  Eangyam  cattle  are  famons  in  Dharapuram  taluk  because  of  the  extent 
"  and  quality  of  the  pastures.     .  .     .  The    raiyats  are  dependent  on 

"  pastures  and  fodder-crops  for  the  food  of  their  cattle  during  the  hot  weather, 
"  and  the  hedges,  acacias,  and  wild  shrubs  give  a  good  deal  of  good  fodder, 
"  fuel,  and  common  timber.  ....  Fodder-crops  are  grown  for  Kang- 
"yam  c&kt\e,  cholum  or  ji;a«iiu  being  sown  thickly  in  garden  land  in  Febru- 
"  ary,  irrigated  and  cut  before  earing." 

236.  The  crops  most  largely  used  as  fodder-croj»s  are  jndr  {Sor-  principal  crop. 
ghum  vttlgare),  known  also  as  chari  when  grown  lor  fodder,  and  in  ™^^^^^  fodder- 
S.  India  as  eiolumj  idjra  [Fennhetnm  t^pAoideum,}a,\so  called  ckambu 
in  Madras ;  thirdly,  and  mainly  in  S.  India  ragi  {Eleuaine  Coracand) . 

The  main  differences  between  grovnng  a   crop   for  fodder   and  Thick  oeedinir 
ttie  same  seed  for  a  grain  crop  consist  in  the  thicker  seeding  and  the  "^  ("Mer-cropa. 
earlier  cutting  in  the  former  case.     Whilst,  for  example,  5  to  6  lbs 
of  f«dr  seed  to  the  acre  suffice  for  the  grain  crop,  as  much  as  1 20  lbs. 
of  seed  per  acre  are  used   for  the  fodder-crop.     Fodder  Judr    is 
sometimes  fed  green,  and  sometimes  stacked  when  dry. 

Over  the  Punjab  generally  fodder-crops   are  grown  for  cattle,  Juar,  bajr4, 
anijudr,  or  ehari,  as  it  is  there  termed,  is  the  usual  one.  '**'■ 

In  Behar,  judr  is  largely  cultivated  as  a  fodder-crop.  When 
young  it  is  believed  to  be  poisonous,  and  is  put  round  the  borders 
of  fields  to  keep  the  cattle  from  trespassing  on  to  the  crops. 

This  crop  is  also  grown  in  Gujarat  (Bombay),  at  Poena,  and 
other  parts  of  Bombay.  At  Belgaum  it  is  a  frequent  sight  to  see 
the  fodder  judr  growing  on  the  embankments  of  the  rice  fields ;  and 
dotted  here  and  there  over  the  fields  may  be  seen  single  plants  of 
fudr  which  are  cut  for  fodder. 
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Usefulness  of  lodder-crops. 


Sugar-cane, 


Maize. 


Oats,  barley, 
wheat. 


Oram, 

Turnips. 

Bape, 
Lucerne. 


Guinea  graes. 
8org  ho. 


Pricklj  pear. 


Bdjra,  in  many  instances,  takes  the  place  of  jvdr,  but  is  con- 
sidered inferior  to  the  latter  as  fodder. 

In  Madras,  my*  ruostl/ ■  takes  the  jjlace  of  ./war,  though  the 
latter,  there  known  as  cholum,  is  also  grown,  as  well  as  bdjra{chimbu). 
The  straw  of  rdgi  is  considered  to  be  the  most  nutritious  of  all,  and 
that  of  bothyaar  and  bdjra  to  be  superior  to  rice  straw.  £dgi  is 
used  both  as  green  fodder  and  also  in  the  dry  state. 

Sugar-cane  [Saccharum  officinarum),  as  a  fodder-crop,  is  used 
principally  by  the  European  planters  in  Behar.  Like  ciari  it  is 
sown  thickly.  It  is  chopped  up  when  green  and  is  mixed  with  dry 
fodder,  such  as  oat  straw,  etc.  This  makes  a  very  good  mixture  for 
cattle. 

Maize  (^e«  Mays),  called  in  the  Punjab  maiiki,  is  extensively 
used  as  fodder  in  the  Punjab  and  also  in  Behar  and  elsewhere. 

Oats,  barley,  and  even  wheat  are  grown  for  fodder,  the  two 
former  principally  by  European  planters  or  on  Government  Stud 
Farms.  Oats  are  either  cut  green  and  chopped  up  as  fresh  fodder, 
or  are  allowed  to  ripen  and  are  used  as  straw  food.  Oats  and  barley 
are  taken  by  the  indigo  planters  as  change  crops  for  indigo. 

In  the  Punjab  wheat  is  by  no  means  infrequently  fed  off  in  its 
early  stages;  this  strengthens  the  subsequent  crop  and  prevents  it 
from  being  beaten  ddwn  by  wind  and  storms. 

G ra.m  (Gicer  arietinum)  is  grazed  over  in  the  Punjab  when  still 
young.  In  the  Ba<laghat  district  of  the  Central  Provinces  pulses 
are  grown  along  the  tops  of  the  embankments  of  rice  fields  and  are 
used  for  cattle. 

Turnips  are  largely  grown  in  parts  of  the  Punjab  as  a  fodder- 
crop.  This  is  the  case  in  the  Jhang,  Gujranwala,  Montgomery,  and 
Multah  districts. 

Eape  is  another  crop  similarly  used  in  the  Punjab. 

Lucerne,  where  irrigation  is  available,  is  one  of  the  most  valu- 
able fodder-crops,  especially  as  green  stuff  for  horses.  Not  only  can 
several  cuttings  (often  five  or  six)  be  taken  during  the  year,  but 
the  plant  will  last  three  or  four  years  before  requiring  to  be 
ploughed  up  and  re-sown. 

Lucerne  is  always  grown  and  extensively  used  at  Government 
Stud  and  Cattle  Parms,  such  as  Saharanpur,  Hapur,  and  Hissar,  as 
also  at  Poena  and  other  Experimental  Farms. 

Next,  I  would  mention  two  crops  which,  though  tried  experi- 
mentally with  considerable  success,  have  not  yet  come  into  general 
use.  The  first  is  "  Guinea  grass  "  {Pdnieiim  jumetitortim),  and  the 
second,  the  va,iiBiy  oi  Sorghum  saccharatttm  known  as  Sorgho.  I  saw 
both  these  crops  growing  at  several  of  the  Experimental  Farms, 
and  at  the.  Seebpore  Farm,  Calcutta.  There  is  a  ready  demand  for 
Sorgho  in  Calcutta  by  men  who  keep  milking  cows.  It  can  be  cut 
three  times  in  the  year. 

Prickly  pear  {Opuntia  vulgare)  has  been  successfully  used  as 
food  for   cattle,    and  as    (unfortunately  for  agriculture)    it  is  only 
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too  abundant  in  Southern  India,  the  utilisation  of  it  in  time  of 
scarcity  would  be  moat  desirable.  The  thorns  with  which  it  is 
covered  are  an  obstacle  to  its  use,  but  this  difiBeulty  has  been  over- 
come by  Mr.  A.  Sabapathi  Mudliar,  at  Bellary.  On  this  gentleman's  SVlSto'lithi 
Estate  I  saw  prickly  pear  being  largely  used  as  green  food  for  Mudiiar  at 
bullocks.  Women  were  employed  to  remove  the  thorns  from  the  """""y* 
shoots  after  they  had  been  cut  and  brought  in.  This  they  do, 
holding  firmly  the  pieces  of  prickly  pear  with  one  hand  by  means 
of  pincers  roughly  made  out  of  scrap-iron  bent  into  the  requisite 
shape,  then,  grasping  with  the  other  hand  a  pair  of  tongs,  also  .made 
out  of  scrap-iron  and  with  saucer-like  ends,  they  seize  the  thorns 
with  the  tongs  and  pluck  them  cut.  The  pieces  are  then  handed  to 
another  woman  who  cuts  them  into  slices  on  a  knife  fixed  vertically 
on  a  board,  the  latter  being  held  steady  by  the  woman's  foot.  A 
woman,  receiving  2  annas  daily  wage,  will  remove  the  thorns  from, 
and  cut  into  slices  ready  for  feeding,  as  much  as  120  lbs.  of  prickly 
pear  in  a  day. 

Mr.  Sabapathi  Mudliar  has  had  experience  of  the  value  of  this  rtsTainem 
fodder,  for  during   the  famine   of  1877,  quite  75  per  cent,  of  his  ""* " '"'"   '" 
cattle  were  kept  alive  by  means  of  it,  they  having  nothing  more 
to  eat  than  the  prickly  pear  and  1  lb.  a  head  daily  of  rice  straw. 

Eight  years  ago,  when  Mr.  Sabapathi  Mudliar  became  Chairman 
of  the  Municipality,  he  introduced  this  plan  of  feeding  the  muni- 
cipal cattle,  and  now  they  are  fed  regularly  on  the  prickly  pear, 
and  the  cost  is  only  Rs.  4  to  Bs.  5  a  month  per  pair  of  bullocks. 

Mr.  Sabapathi  Mudliar  is  now  trying  to  cultivate  a  thornless 
kind  of  prickly  pear. 

237.    I  now  give  some  instances  showing  the  necessity  there  is  J^ecd  for 
for  extension  of  the  system  of  growing  fodder-crops,  foddewjrop.' ° 

Mr.  Moens,  writing  of  Bareilly  ( N.»W«  P. ),  says,  in  an  extract  BareiUj.. 
already  quoted : — 

•'  There  are  two  points  on  vhieh  our  {agriculturists  need  instruction  ;— 
"(1)  growing  green-oiops  for  cattle;  (3)  the  proper  management  of 'their 
"  manure." 

In  Chota  Nagpur  fodder-crops  are  insufficiently   kn^wo,  for  oi  ciwta  saitpar. 
Lohardaga  Mr.  Basu  says  '.— 

"  Cattle  are  small  owing  to  insufficiency  of  food.  ....  There  is  too 
"little  straw  in  the  country,  not  enough  to  give  more  than. 2  Ihs.  per  head  to 

"  working  cattle  daily,  and  this  is  only  rice  straw There  are  no 

"  fodder-crops." 

And  of  Falamau  he  says:— < 

"  There  is  an  insufficiency  of  stored  fodder,  but  it  is  relieved  by  grazing  in 
"  jangle  wastes.  .  .  .  .  A  lot  of  oattle  are  bred  in  the  south  and  west 
"parte  in  the  forests." 

Mr.  Nicholson  says  of  Coimbatore : 

"Fodder-crops  are  rare ;  cholum  or  kambti  is  sometimes  grown   as  a  fodder 
''crop  on 'garden' land,  but  none  ever  on 'dry'    land.    Theraiyat  prefers  to 
''grow  eholum  to  maturity,  and  get  the  grain,  and  bo  double   the  yield. 
''Besides,  it  saves  irrigation  from  wells." 

la 


Ccimbritore. 
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Crops  used  as  Fodder-eropt. 


Trass  as  fodder. 


At  Avenaehi  (Coimbatore)  I  found  that  no  fodder'-crops  were 
grown  specially  for  cattle.  In  the  rains  the  "  dry  "  land  quickly 
gets  covered  with  a  coating  of  grass,  and  this  feeds  the  cattle. 

238.  Trees  are  frequently  very  valuable  as  supplying  fodder 
for  cattle.  Among  the  hill  tribes  many  trees  are  so  used,  bat  in 
the  plains  there  are  also  trees  that  serve  this  purpose  well.  The 
babul  (Acacia  arahica)  is  one  of  these.  Its  pods  are  capital  food 
for  sheep  and  goats,  and  the  shoots  and  leaves  are  also  eaten  by 
cattle.  Other  trees  and  shrubs  so  utilised  are  the  Mahua  {Bassia 
latifoUa),  different  species  of  Dalbetgin  and  Terminalia,  the  Jack- 
fruit  tree  [Artocarpus  integrifolia),  different  species  of  Zizyphus, 
etc. 


239.  Little  is  known  as  to   the   relative   nutritive  values  of 

Dr.  Van  Geyzel,  Chemical  Examiner, 


liittld  is  known 

feedinit  Taiaes    different  fodders  in  India. 

lodd'ers'!"  Madras,  has  made  analyses  of  South  Indian  fodders  with  the  ob- 

muAm.*^^^^'^  °  3*^*'*  °^  seeing  whether  they  throw  any  light  on  the  general  prefer- 
ence given  to  some  kinds  over  otheifs,  notably  to  eholum  and  rdgi, 
as  against  rice  straw,  and  also  for  ascertaining  how  Indiaii  fodders 
compare  with  English  and  l^merican  fodders.  The  investigation 
is  not,  to  my  mind,  at  all  complete  or  satisfactory  ;  the  variations 
between  different  samples,  though  collected  from  the  same  district, 
are  far  too  great  to  allow  of  any  real  conclusion  being  drawn. 
Thus,  rice  straw  from  Madura  gave,  in  one  case,  6"2  per  cent,  of 
albuminoids,  and  in  another  only  S'5  per  cent. ;  while  rice  straw 
from  Tanjore  contaifaed  only  '87  per  cent,  of  albuminoids.  The 
amounts  of  woody  fibre  are  made  to  vary  from  20  per  cent,  in  one 
sample  to  3 2|  per  cent,  in  another ;  the  ash  in  sainples  of  rdgi 
straw  from  Salem  varies  from  8'2  per  cent,  to  14  per  cent.  Many 
other  instances  I  might  give,  all  showing  how  much  depends  on 
the  time  at  which  these  samples  are  harvested,  the  circumstances 
under  which  they  are  grown,  etc.  The  relative  out-turns  per  acre 
are  not  given,  and  without  this  there  is  little  to  go  upon,  for  what 
is  really  wanted  is  to  know  the  total  amount  of  constituents  per 
acre,  and  which  fodder  supplies  the  most  and  the  best  of  these)  as 
well  as  whether  one  sample  is  individually  richer  than  another,  in- 
dependently of  the  yield  per  acre.  As  I  know  from  experience, 
analyses  of  isolated  samples  taken  at  random  will  give  little  real 
knowledge,  and  the  whole  subject  of  food-value  of  straws  and 
grasses  is  a  veiy  diflSeulfc  one.  But  this  instance  shows  well  the 
need  that  there  is  of  investigation,  not  from  the  purely  aiialytital 
side,  but  from  that  of  agricultural  chemistry  specially. 


Need  of  agricul- 
tural chemist. 


HsDans. 


Hedges, 


Jupp'jTghei         240.  In  close  connection  with  fodder-cr6p&  comes  the  subject 
and  eaTing  man- of  jjedging  and  enclosing   fields.     Attention  has  been   directed   to 
the  way  in  which,   by   affording  a   certain    amount   of   fuel,   live 
hedges  may  help  to  increase  the  supply  of  manure  to  the  land. 
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Again,  they  are  very  useful  ia  preventing  cafctle-trespasa    and  ^se'np'ewnt- 
destruction  of  crops.     Hedges  are  found  over  the  greater   part  of  tifspSs"'.*" 
Coimbatore,  and  Mr.  Nicholspn,  writing  of  this,  says  :— 

"  Cattle-treapass  is  rare;  cattle  and  crops  are  protected,  boandaries  respected, 
''  Urge  quantities  pf  fuel  snpplied,  iind  pcpt^oti^an  i^  given  ^o  grotwing 
"  trees." 

Mr.  W.  R.  Bobertfon  (late  of  Madras)  mentions,  in  a  Report 
on  Bellary,  that  hedges  of  thorn  would  do  much  good  there '  by 
affordiitg  similar  protection. 

In  Anan^apur  (Madras)  fencing  is  unknown. 

It  is  in  the  Madras  Pi/spi^e^J  t^^at  hedges  and  enclosing  of  Their  occar- 
fields  are  mostly  found.  I  met  with  them  generally  in  the  Avenashi,  ""' " 
Erode,  Madura,  and  Salem  districts,  also  at  Hospet.  But  they 
occur  in  other  parts  of  India  also ;  for  instance,  I  saw  them  at 
Mahim  (Thana),  Nadiad  (Gujarat),  Bai-oda,  Ahmedabad,  Jeypore, 
Ulwar,  ^d  also  at  Hoshjarpur  in  th^  Pjipjab.  The  fascial  way  in 
which,  at  Nadiad,  the  hedges  and  grass  borders  to  the  fields  are 
utilised  has  been  mentioned  in  the  last  chapter  {see  paragrapEt 
211).  •  •  u     . 

241.  As  materials  for  enclosing  fields,  mud  walls  are   used   in  "rf*n°J„^°"^ 
the  Ulwar  State,   prickly   pear    at    Jeypore    and   many    pirts  of  fieid^I"""'' 
Madras,  cactus  hedges  j»t  HosJ^iarpur,  euphorbia  hedges  aroi^nd 
Ahmedabad,  as  «yell  as  generally  iij._  Madras,  and  aloe  bujshes  ia 
Mysore.     One  of  the  most  useful  hedging  materials   is  the  muUu- 

kilttvei  {Baltamodendron  Befryi),  a  thorn  which  is  largely  used  in 
Coimbatore  and  partes  of  Salem  a;nd  Madufa.  It  is  easily  propa- 
gated by  cuttings. 

Mr.  Nicholson,  speaking  of  the  advantage  of  hedging  fields, 
gives  the  following  proverb  :— 

"  Note  tbe  field  that  is  hedged,  and  the  cattle  that  are  pastored.'*  Or,  to 
put  it  in  anothei  form  :  "  Oompare  the  cattle  that  are  penned  and  the  cattle 
"that  are  (n^eiely)  grazed/' 

meaning  that  tih?  ipo^ditioii  of  th,e  penned  ,ea|it|le  is  fax  supprijDr.. 

Where  hedges  are  jio,t  grown  jit  is  119,6  in^i;equen%  jthp  f^^sg  that 
a  few  rows  of  a  special  crop,  such  as  linseed,  hemp,  or  cAari  ISor- 
ghum  vwlgare)  are  put  round  a  field  in  order  to  protect  the  main 
crop.  Cattle,  for  example,  will  not  eat  the  linseed  bordering  a 
wheat  crop ;  hemp  is  poisonous,  and  cbari  in  its  young  state  is  also 
injurious  to  cattle. 

242.  Lastly,  there  is  a  certain  amount  of  value   ,to  be  .derived  Hedge  material 
from  ihedges  themselves  as  food  for  cattle.     Mr.  Nicholson  points  *°  '""**"' 
this  out  in  extracts  already  given  in  this  chapter,  and  there  is  little 

doubt  that  in  time  of  ee^rcity  hedge  material  would  supply,  as 
was  found  in  the  case  of  .pxipkly  ^W  p'^PplVy*  .^kUS^ul  store  of 
fodder.  _  _. 

ISA 


196 


CONCLUSIONS.  CONCLUSIONS. 

243.  In  so  far  as  differences  in  agricultural  practice  are  the 
outcome  of  attention  being  paid,  in  the  better  districts,  to  the 
growing  of  fodder-crops  for  cattle,  E),nd  of  enclosing  fields  with 
hedges,  while  in  other  parts  these  are  neglected,  it  will  be  possible 
to  effect  improvement  in  agriculture  by  modifying  these  differences. 

It  may  not  be  possible  to  grow  hedges  everywhere,  but  the 
system  is  one  andoubtedly  capable  of  much  extension ;  so  also 
is  that  of  growing  fodder-crops,  both  being  followed  with  much 
benefit.  We  have  here  to  deal  with  the  third  class  of  differences 
alluded  to  in  Chapter  II,  viz.,  those  arising,  not  from  purely 
external  sources,  but  dirqotjy  from  a  want  of  knowledge.  The 
remedy  must  be  sought,  not  in  any  direct  measures  which  Govern* 
ment  can  introduce,  but  in  the  gradual  adoption  of  the  better 
practice  by  the  people.  Government,  however,  and  Agricultural 
Departments  in  particular,  can  aid  greatly  in  the  extension  of 
agricultural  knowledge,  and  in  the  transference  of  the  practice  of 
i;aore  advanced  districts  to  those  which  are  more  backward. 

Fodder-crops,  we  have   seen  in  this  chapter,  are  necessary 

for  the  improvement  of  cattle,  and    in  times   of  scarcity   such 

materials    as  hedge-clippings,    prickly   pear,   and  trees,  will  be 
found  immensely  valuable. 

But  little  is  known  as  to  the  comparative  values  of  different 
Indian  fodders,  and  there  is  a  considerable  amount  of  work  in 
this  direction  which  can  only  be  done  with  the  aid  of  an  Ag4col- 
tural  Chemist, 


TIONS. 


BEooMMENDA'  RECOMMEND  A.TIONS. 

244.  I  recommend  ; — 

The  extension,  wherever  practicable,  of  the  systems  of  grow- 
ing  Fodder-crops,  and  of  Hedging  or  otherwise  enclos- 
ing fields,  more  especially  in  parts  where  no  pastuiao'e 
exists,  or  where  it  is  very  scarce. 

The  employment  of  an  Agricultural  Chemist  for  India,  to 
investigate,  among  other  matters,  the  comparative  values 
of  different  Indian  Fodders. 
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CHAPTER    XI.  CHAPTEE  XI. 

IIVB  STOCK  AND  DAIRYING.  LiyK  Stock  asd 

Uusxiaa. 

245.  The  subject  which  we  noW  proceed  to  discUss  is  one 
on  which  there  is  jiot  much  to  be  learnt  from  the  ordinary 
eultivator  and  his  methods,  and,  in  attempting  improvement, 
the  experience  of  Western  practice  will  have  to  be  drawn  upon 
largely. 

I  have  already  spolren  of  cattle  As  affected. by  climate,  by 
the  existence  of  grazing,  and  the  provision  of  fodder-crops. 
I'heir  importance  as  supplying  the  main  source  of  manure  to  the 
land  has  also  been  fully  dealt  with. 

On  points  connected  with  the  breeding  of  cattle  I  am  not 
qualified  to  enter,  and  benc^  my  remarks  must  be  oi  ai  very 
general  character. 

246.  Inasmuch   as  both  climate    and   soil  largely  iBflnence  impraTement  of 
the  breediog'of  cattle,   more  especially   in  respect  of  their  size,  post^bie'withjn 
it  is   clear   that,   while    improveiuent  of   the  smaller  and  inferior  ""»*^' 
breeds    is   possible,   it    is    nevertheless    only    so    within  certain 

limits^ 

The  Sengidi  will  maintain  that  his  cattle,  though  small, 
are  strong  for  their  size,  and  that  bigger  ones  would  mean 
more  gsain  for  them  and  more  cost  to  keep.  In  the  Punjab, 
on  the  contrary,  the  bullocks  are  large  and  fine;  they  are  well 
fed  and  carefully  tended. 

247.  Cattle  represent  the  raiyat^s  capital;   they  provide  the       j^, ^^ 
labour  in  ploughing  and  other  fi^eld  operations ;  they    are  used  for  cattle. 
drawing  water   from    w'ells,  and  they  supply  manure  for  the  crops. 

In  return  for  this,  all  that  they  get,  in  many  parts,  is  the  grass  they 
can  pick  off  the  fields  and  roadsides  during  the  rains,  the  stubble" 
left  after  harvest,  and  the  broken  straw  [Jihusa)  oi  cereal  orops. 

In  othep  parts,  as,  for  example,  in  the  Punjab,  they  are  Well 
cared  for,  and  are  fed  with  special  fodder-crops,  with  green  grass, 
oil-cakes,  etc.,  or  else  they  are  driven  out  to  pasturage  and  shelter 
daring  the  fact  months^. 

The  principal  oil-seeds  given  to  cattle  as  food  Were  fully  treated 
of  in  Chapter  "V II ,  paragraph  127.  These  are  <«7  seed,  safl3ower, 
cotton  seedy  ear th-nul,  and  linseed.  In  addition,  gram  and  dal 
{Cajanus  indicus)  are  often  given. 

248.  It  must  be  allowed  that  there  are  exeellffut  cattle  to  j,„j,i,„t  „jrt,g^ 
be  found  in  the  country,  for,  in  going  thrpugh  it  as  1  did,  or  in  marbe  found  in 
visiting  Agricultural  Shows,   one  may  s^ee  as  good  cattle  as  can  ^°^'*" 

be  desired.  I  was  greatly  struck  <vith  the  appearance  of  many 
of  the  cattle  exhibited  at  the  Saharanpur  and  Meerut  Shows, 
and  no  one  can  fail  to  be  impressed  with  the  general  excellence  of 
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Breeding  and  Selection  of  Cattle. 
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the  bullocks  used  for  transit  purposes^  as  aho  of  those  employed 
iu  military  service. 

The  trotting  cattle  and  drivitig  bullocks  that  one  meets  with 
in  Mysore,  Bajputana,  and  elsewhere,  are  singularly  hardy  and 
strong. 

!Pui,  though  individuals  may  be  able  to  rear  fine  cattle  and  to 
keep  up  special  breeds,  this  is  something  quite  apart  from  the 
improvement  of  the  cattle  of  the  country  generally,  the  cattle  of 
the  rail/at. 

249.  The  reason  why  better  agricultural  cattle  are  not  more 
generally  found  is  mainly  because  of  the  inattention  paid 
to  the  matter  of  breeding  and  selectioh.  Further,  the  supersti- 
tion that  exists  against  the  killing  of  bad  cattle  militates  against 
the  herds  being  better  than  they  are.  Still,  it  is  not 
everywhere  that  breeding  and  selection  of  cattle  are  neglected. 
In  the  Bombay  Presidency  the  Gavlis,  or  milkmen,  follow  wherepncsi 
a  system  in  breeding  their  cattle;  it  is  mentioned  in  Reports 
of  the  Bombay  Agricultural  Department  that  in  some  villages 
of  the  Presidency  the  people  are  known  to  purchase  stud  bulls 
at  their  joint  expense.  In  Gujarat  a  great  deal  of  attention 
is  given  to  cattle,  judicious  crossing  is  studied,  anid  calves  are 
cared  for  j  ciil-seeds  as  well  as  fodder  are  given  to  the  cattle.  A 
bullock  will  work  here  for  10  years  at  a  well,  or  for  15  years  if  not 
put  to  well  work. 

In  the  Southern  Mahratta  country,  cattle  are,  as  a  rule, 
good.  Nellore  cattle  are  famous  throughout  the  Madras 
Presidency,  and  in  certain  other  parts.  The  bulls  are  quite 
big  at  two  years  old,  and  cost  Us.  150  to  Rs.  200  a  pair. 
Nellore  cows  are  greatly  prized  also.  Alambadi  cattle  are 
held  in  high  esteem  in  the  Salem  district.  The  bulls  cost 
from  Rs.  150  to  Rs.  2^0  a  pair.  The  Administration  Report 
of  the  Central  Provinces  for  1887-88  says :—"  In  most  districts 
"  the  bullocks  used  for  agricultural  purposes  are  of  very  good 
":qiiality." 

The  Punjab  owes,  in  large  measure,  the  existence  of  its  fine 
cattle  to  the  bulls  sent  from  the  Hissar  Cattle  Fartn. 

From  Pklamau  (Bengal)  it  is  reported  that  the  cattle  have  been 
improved  by  half-bred  Behar  bulls, 

ihagUlpur  cows  are  in  demand  all  over  Bengal ;  the  bullocks 
are  used  too,  but  are  said  to  eat  2i  times  as  much  as  indigenous 
cattle.  The  Amrit  Mahalf  Mysore)  herd  was  broken  up  in  1885, 
but  a  certain  number  of  breeding  cattle  are  kept  by  the  Mysore 
Government  at  Hosur.  The  Bhadgaon  (Bombay)  herd -took  '  its 
origin  from  this. 

Though  the  above  instances  can  be  ^iven,  it  is  very  generally 
the  case  that  the  breeding  of  oattle  is  left  almost  entirely  to 
chance,  and  that  no  selection  is  exercised.  It  has  been  pointed 
out  in  Chapter  IX,  paragraph  209,  how  largely  the  blame  for 
this  attaches  to  the  "  village  waste,"  where  herds  of  miserable 
cattle  mix  indiscriminately  together. 
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In  many  parts  of  India  the  young  bulls  are  the  only  sires 
oE  the  young  stock.  They  run  among  the  herds  until  they 
are  four  years  old,  when  they  are  castrated  and  turned  into 
bullocks  for  plough  or  draught  work.  In  this  way  the  yoang 
bulls  often  become  sires  before  they  are  physically  fit  to  get 
good  stock.  After  they  are  turned  three  years  old  they  prob- 
ably make  fair  sires,  and  the  strongest  animals  do  the  most 
duty.  Still,  it  is  a  not  uncommon  sight  to  see  an  old  bullock 
driving  away  a  young  bull  from  a  cow,  with  the  result 
that  the  latter  may  Ipse  an  entire  season  through  not  being 
served. 

250.  The  old  Hindu  system  of  breeding  is  carried  on  by  The  Brahmani 
means  of  the  sacred  bulls,  or  "  Brahmani "  bulls,  as  they  are  *"""' 
generally  termed.  These  bulls,  dedicated  to  Siva  or  some 
other  deity,  are  let  loose  when  still  young,  on  the  occasion  of 
funeral  ceremonies,  or  in  fulfilment  of  a  vow.  They  are  picked 
cattle,  and,  being  sacred,  are  allowed  to  roam  wherever  they 
please,  no  one  being  permitted  to  kill  them.  The  custom  is 
still  maintained,  and  in  some  parts  there  are  too  many  Brahmani 
bulls.  Sometimes  considerable  dissension  exists  regarding  the 
bulls,  and  frequent  troubles  between  Uindus  and  Muhammad- 
ans  arise  on  this  account.  In  many  parts,  however,  the  Brahmani 
bull  is  quite  extinct,  this  being  due  chiefly  to  the  decrease  in 
free  pasturage  area,  and  to  the  decline  of  faith  in  the  old 
religious  beliefs. 

The  Brahmani  bull,  where  he  exists,  is  almost  always  a  fine 
ereature,  fed  on  the  best  of  everything.  All  that  a  cultivator 
may  do  is  to  drive  the  bull  off  his  own  field,  though  it  may 
be  only  for  it  to  go  on  to  his  neighbour's.  So  well  does  the 
Brahmani  bull  fare  that  it  is  frequently  asserted  against  him 
that  he  gets  too  fat  and  lazy  to  pursue  his  proper  calling,  and 
that  the  cows  get  served  by  the  half-starved  buUs  of  their 
own  herds  instead.  Nevertheless,  it  is  very  certain  that  were 
it  not  for  the  Brahmani  bull  many  villages  would  be  very 
badly  off. 

In  some  parts,  however,  Behar  for  example,  the  bulls  are  too 
numerous^  and  cause  serious  damage  to  the  crops  of  the  indigo 
planters.  Though  they  do  not  eat  the  indigo  shrub  itself,  they 
tread  it  down  while  searching  for  the  grass  that  grows  under 
its  shade,  but  nowhere  else.  Much  expense  has,  accordingly, 
been  incurred  by  the  planters  in  putting  ditches  and  hedges 
around  their  indigo  fields. 

When  the  bulls  get  too  many  in  number.  Municipalities 
often  seize  them,  and  work  them  in  the  town  carts.  This  pro- 
ceeding, fio  long  as  the  bulls  are  not  killed  or  sold,  is  quietly- 
acquiesced  in. 

In  the   Nortii-West  Provinces  considerable   trouble  has  been 

•  caused  by  the   depredations  of  cattle-stealers   and  Muhammadaa 

butchers.      Muhammadans,     being    meat-ieaterB,  have    not     the 

iSame  sacred  feeling  towards  the  Brahmani  bull  as  the  Hindus  have. 


200 


The  "Brahmani"  Bull 


bad   risen 

its  flesh. 
-Brahmani 


Legal   decision 
as'to  ownership 
of  BraUmaui 
l>nll. 


DlstriTjirtion  of 
etud  bulls  to 
Tillages  by 
GoTerument, 


and  the  complaint  of  the  latter  is  loud  that  numbers  of  these 
cattle  are  stolen  for  the  purpose  of  being  slaughtered,  and  that 
tlieir  flesh  is  sold. 

Thus,  I  heard  at  Bharwari  that  the  value  of  a  buH 
from  Ks.  10  to  Rs.  25  in  consequence  of  the  demand  for 
Near  Cawnpore  I  heard  complaints  that  there  were  no 
bulls  left,  and  that  the  cultivators  have  to  go  to  the  nearest  man 
who  has  a  bull,  of  whatever  kind  it  may  happen  to  be.  The  agi- 
tation  has,  more  recently,  been  increased  by  a  decision  given  by 
Mr.  Justice  Straight,  in  which  he  declared  the  Brahmani  bull  to  be 
"  no  one's  property,"  inasmuch  as  it  could  not  be  said  to  belong  to 
any  particular  owner.  The  bull  is  thereby  deprived  of  the  protection 
of  ownership,  and  becomes  more  than  ever  the  prey  of  the  cattle- 
stealers  and  butchers,  while  the  villagers  are  deprived  of  the  means 
of  getting  their  cows  served.  Surely,  such  a  decision  cannot  be 
allowed  to  stand.  That  ooen  should  be  allowed  to  steal  and  realise 
money  by  the  sale  of  the  flesh  of  stolen  animals,  and  then  escape 
punishment  on  the  ground  that  the  animals  are  "no  one's  pro- 
perty, "  seems  manifestly  unjust,  and,  in  the  interests  of  the  agricul- 
tural communities,  the  practice  should  not  be  permitted  to 
continue. 

^51.  It  is  very  certain  that  without  good  bulls  no  improvement 
in  the  cattle  of  the  country  can  take  place.  Where  Brahmani  bulls 
exist  in  sufiBciency  there  is  no  need  of  doing  more;  but  where  they 
are  extinct,  or  where  good  country  bulls  do  not  exist,  then  Govern- 
ment can  do  much  good  by  the  distribution  of  good  stud  bulls. 

As  I  shall  presently  show,  much  benefit  has  been  derived  in  the 
Punjab  from  the  distribution  of  bulls  from  the  Hissar  Cattle  Farm. 
The  same  good  might  be  done  by  the  Government  supplying  other 
parts  of  the  country,  just  as  it  has  done  in  the  Punjab.  The  pri- 
vilege, when. given,  does  not  appear  to  have  been  abused.  A  bull 
located  in  a  village  or  town  should  be  under  the  charge  of  the 
village  headman  (the  patel,  lambardar,  or  similar  official),  and  the 
latter  should  be  required  to  report  periodically  to  the  local  author- 
ity. Further,  it  should  be  the  duty  of  the  Provincial  Director  of 
Agriculture  to  keep  himself  informed  as  to  what  is  being  done  in 
each  district  to  which  bulls  have  been  .distributed.  I  do  not  think 
that  any  trouble  need  be  taken  about  the  food  of  the  bulls.  If 
good  bulls  are  given,  the  people  will  see  that  they  are  fed,  and  the 
responsibility  on  the  village  headman  will  suffice.  The  system 
adopted  at  Hissar,  by  which  the  cultivators  can  go  to  the  farm 
and  choose  exactly  what  suits  their  requirements,  is  decidedly  the 
best  one,  and  should  be  encouraged. 

It  is  needless  to  say  that  the  result  to  Government  cannot  be  a 
directly  paying  one,  but  it  is  one  which  should  be  undertaken  in 
the  interests  of  the  people  as  agricultural  classes. 

Selection  of  252.  It  is  wcll,  perhaps,  that  I  should  hiere  interpose  a  remark 

prcfJrabie"to       to  sbow  that,  whcu  I    spcak    of  improving   the    cattle   by    using 

lomignBiree.       better   sircs,  I  am    not   at    all    in  favour    of  trying    to  improve 

Indian  cattle  by  crossing  them  with  English  bulls.     The   main 
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object  in  India  is  to  produce  cattle  suited  for  toorif  and  not,  as  in 
England,  to  produce  either  meat  or  milk.  At  the  Bhadgaon  Farm 
I  saw  a  bullock  that  \vas  a  cross  between  a  Mysore  cow  and  a 
Shorthorn  bull,  a  big,  beefy  animal,  that  ate  a  great  deal,  but  was 
not  adapted  to  ploughing. 

Again,  it  is  not  enough,  nor  yet  always  the  best  way,  to  bring 
in  fresh  sires j  attention  must  be  paid  also  to  the  selection,  iot 
breeding  purposes,  of  the  best  cattle  of  a  district. 

253.  The  distribution  oi  stud  bulls  for  agricultural  purposes  catue-breodins 
involves  the  retention  of  Hissar  or  other  cattle-breeding  Farms,  and  ^"™=°«"s''"''' 
the  location  of  bnlls  at  Government  Farms  or  other  suitable  places. 

I  am  inclined  to  think  that  the  good  which  has  already  beeni 
done  by  Government  in  this  direction  is  apt  to  be  overlooked.  I 
had  the  opportunity  of  inspecting  both  the  Uissar  Cattle  Farm  in 
the  Punjab  and  the  Bhadgaon  herd  at  the  Farm  of  the  Bombay 
Government,  and  without,  as  I  have  said,  presuming  to  speak  too 
definitely  on  points  ouiside  my  particular  sphere,  I  must  say  that 
I  was  much  struck,  not  only  with  the  excellence  of  the  cattle  at 
these  Farms,  but,  what  is  more  to  the  point,  by  the  impress  which 
they  had  left  upon  the  cattle  of  the  surrounding  country  through 
whigh  I  was  then  touring. 

254.  The  Hissar  Cattle  Farm,  at  the  time  of  my  visit    and  for  Hissar  cattie 
some  years  previously,  had  been  under   the    able   management    of  ^""^ 
Captain  I  Marrett.     It  covers  67  sqaare  miles  in  all,  and   has  about 

7,000  head  of  cattle  on  it,  these  being  divided  into  herds  accord- 
ing to  the  different  breeds  and  ages.  It  was  started  as  long  ago 
as  1S13,  the  primary  object  being  to  supply  cattle  to  the  army  for 
artillery  purposes,  a  eeeondary  one  was  to  supply  agricultural  bulls 
for  the  Punjab  and  North- West  Provinces.  The  artillery  cattle 
are  variously  bred,  according  as  tbey  are  required  for  "  pole  cattle  " 
or  for  "  leaders,^''  or  for  other  special  purposes.  The  Gujarat  cross 
and  the  Nagore  cross  are  mostly  used  as  "  pole  cattle,"  and  the 
Mysore  cross  as  "  leaders. " 

About  350  head  are  supplied  yearly  to  the  Commissariat 
Department. 

In  addition,  from  70  to  80  bulls  are  sold  annually  for  agrieul- 
tural  purposes  at  the  Government  price  of  Rs.  150  each.  Intend- 
ing purchasers  are  allowed  to  go  to  the  Farm  and  to  choose  the  bulls 
for  themselves. 

On  a  farm  of  such  extent  there  is  almost  unlimited  grazing 
ground,  but  the  grass  is,  seemingly,  very  poor  and  thin.  It  is  only 
on  spots  where  the  water  lodges  that  enough  grass  grows  to  afford 
a  cutting.  There  is  a  further  difficulty,  that  of  procuring  water, 
for  the  water-level  is  so  low  that  wells,  if  made,  would  have  to  be 
over  100  feet  deep.  Captain  Marrett's  efforts  to  supply  green 
fodder  in  the  form  of  lucerne,  fudr  {Sorghum),  etc.,  are  frustrated 
by  the  irregular  supply  of  canal  water,  the  Farm  being  situated  at 
the  very  termination  of  the  canal,  and  what  water  there  is  to  spare 
goes  first  to  the  native  proprietors  (aewiw^ara) . 
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Notwithstanding  these  drawbacks,  the  Farm  appeared  to  me 
to  be  capitally  managed,  and  the  stock  bred  on  it  were  unquestion- 
ably fine.  What  struck  me  especially  was  the  really  splendid  con- 
dition of  the  young  stock.  The  calves  were  left  alooe  in  the  yards 
during  the  day,  but  had  their  mothers  with  them  at  night  j  the 
latter  were  not  stall-fed  at  all  during  the  rains,  but  simply  grazed 
throughout  the  day  j  and  the  fact  that  they  were  able  to  support 
themselves  and  theii-  calves  too,  is  a  proof  of  how  much  the  grass, 
unpromising  as  it  looked,  could  do  for  them.  All  the  cattle 
seemed  to  me  excellent  and  in  capital  condition,  and  the  spot  must 
evidently  be  one  well  suited  for  breeding  purposes. 

Of  the  suitability  of  the  Hissar  cattle  as  transport  and  artillery 
bullocks  I  cannot  speak,  but  I  have  no  doubt  of  the  agricultural 
good  that  is  being  done  by  the  Farm. 

Impress  made  Hissar  was  the  first  stopping-place  in  my  Punjab  tour,  and  as 

sarroundiDj       ^  Went  afterwards  to  other  districts  I  made  a  point  of  particularly 
districts.  observing  the  cattle.     I  may  briefly  say  that  almost  wherever  I 

went  in  the  Punjab  I  ;Eound  that  the  existence  of  good  cattle  could 
be  directly  traced  to  the  presence  of  an  Hissar  bull  in  the  neigh- 
bourhood. Thus,  at  Ferozepore  and  at  Gujrat  (Punjab)  the  ordi- 
nary cattle  were  excellent^  and  in  each  case  I  came  across  fine 
Hissar  bulls,  roaming  over  the  fields,  just  as  the  Brahmani  bulls 
do.  These  bulls,  I  found  on  enquiry,  had  been  given  gratis  by 
Governnwnt,  but  the  boon  had  been  appreciated  by  the  people,  for 
they  are  very  fond  of  cattle.  A  pair  of  working  bullocks  at 
Ferozepore  will  cost  from  Rs.  80  to  Rs.  100.  In  further  support  of 
what  I  noticed  myself,  I  give  the  following  extracts  from  the 
Punjab  Administration  Report  for  1888-89  :— 

Karnal. — "There  were  six  Hissar  bulls  in  the  distriet  at  .the  end  of  the 
"year ;  in  1888-89  ten  more  were  got  and  ten  more  were  applied  for,  as  the 
"  demand  was  keen  and  inareaeiog.  Practical  farmers  are  deputed  to  Hissar 
"  to  select  for  themselves." 

Hoghiarpw.-^"  There  are  24  Hissar  bnllfl  in  the  districti  which  are  eSect- 
"  ing  an  improvement  in  the  local  breed.  The  zemindars  highly  appreciate 
"  them  ;  they  are  no  expense ;  they  are  turned  loose  in  the  town." 

Samal  Pindi. — "  There  are  14  Hissar  hulls  in  the  district." 

The  following  is  from  Major  Massy's  Report  of  the  E!apar- 
thala  State  for  1889-90  :— 

"  Hissar -hulls  are  regularly  imported.  Fifteen  Hissar  bulls  were  distributed 
"among  the  tahgils,  and  were  highly  appreciated.  .  .  .  The  young  stock  are 
"  veiy  promising." 

Major  Massy  adds  :— * 

"  It  is  notorious  that  animals  of  this  class  were  never  possessed  before  by 
"  the  Kapnrthaia  peasantry." 

I  also  find  that  in  1887  two  Hissar  bulls  were  sent  as  far  as 
Arrah  (Behar)  for  use  on  the  Government  Estates  there. 

Bhadgaon  Fam.  255.  On  two  difEcrent  Occasions  I  visited  the  Bhadgaon  Farm 
of  the  Bombay  Government.  Cattle-breeding  has  been  established 
here  for  about  11  years,  the  herd  having  taken  its  origin  from 
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tlifl  Amrit  Mahal  herd  of  the  Mysore  Government,  since  dispersed. 

The  main  object  of  this  part  of  the  Farm  is  to  breed  Mysore  bulls 

for  crossih^  with  and  improving  the  cattle  of  the  country  around. 

Here,  as  a.i  Hissar,  I  could  noit  but  recognise  that  stock  were  being 

reared  which  were  very  greatly   superior  to  those  found  in  the 

country  generally,  and  which  could  not  fail  to  improve  the  latter 

if  the  right  steps  were  taken  to  distribute  the  benefit.     But  it  was 

n*t  that  the  stock  at  the  Farm  alone  were  good,  for,  as  I  passed 

through  the  district,  I  saw  evidence  of  the  impress  which   the 

Mysore  cattle  reared  at  the  Farm  had  made  upon  some  o£  the  other  inflncnce  on 

cattle,  and  how  superior  to  the  ordinary  cattle  were  those  which"*   °°   "'"• 

had  the  Mysore  "touch"  in  them.     The  people  of  the  district 

have  now  come  to  appi-eciate  this,  and  there  is  an  eager  demand 

for  any  young  bulls  that  are  for  sale.     In  1889  nine  young  bulls, 

two  to  three  years  old,  were  sold  at  an  average  of  Rs.  58  each. 

The  young  stock  I  saw  at  the  Farm  were  also  most  promising.     A 

short  time  after  my  visit,  viz.,  in  October  1890,  27  young  bulls, 

varying  in  age  from  six  months  to  1 8  months,  were  sold  at  an 

average  of  Rs.  40  each  for  hreeding  purposes.     By  this  sale  alone,  satisfaotorj 

Rs.  1,080  were  realised,  whereas  in  the  Farm  Report  issued  pre-  ^'^'^'^• 

vions  to  the  sale  these  same  animals  had  been  valued  at   Rs.   650 

only.     I  regard  this  as  a  strong  proof   that  the  people  of  the 

country  will  before  long  come  to  appreciate  any  source  from  which 

good  cattle  can  be  procured.    The  maintenance  of  the  Farm  as  a, 

breeding-farm  for  cattle  is  very  desirable,  and  it  is  to  this  purpose 

that,  I  think,  it  is  admirably  suited  ;  more  so,  indeed,  than  as  an 

Experimental  Farm  in  the  stricter  sense. 

256.  I  hiave  said  that  the  result  of  distrlbutitjg  stud  bulls  Eeauits  mnst 
from' these  centres  cannot  be  a  directly  paying  one ;  in  many  cases,  "ro'^i^J^f^ 
indeed,  it  may  at  first  be  necessary   to   provide  the  bulls  free  to  stand-point 
villages.    But  the  work  of  breeding  .good  bnlls,  and  of  improving  "''°°* 

the  cattle,  must  not  be  judged  from  the  financial  standpoint  alone, 
but  from  that  of  the  good  efiect  produced  in  the  country  .generally. 

257.  Where  conditions   are    suitable,    and    where    localities  Government 
require  it,  I  am  distinctly  in  favour  of  Government  Farms  being  havT°8tnd°bniig 
made  breeding-farms  for  the  supply  of  good  bnlls  for  agricultural  located  at  them. 
purposes.     Where  conditions  are  not  suitable  for  breeding,  but 

where  good  sires  are  wanted,,  stud  bulls  might  be  located  at  Gov- 
ernment Farms.  This  is  done,  for  instance,  at  the  Saidapet  Farm, 
Madras.  If  stud  bulls  were  located  at  the  Cawnpore  Farm  it 
would,  to  some  extent,  remedy  the  deficiency  already  referred  to  in 
the  matter  of  good  btiHs. 

Court  of  Wards'  Estates,  again,  wouldibe  very  suitable  places  AiaoConrtof 
at  which  to  locate  bulls.  It  is  not, 'however,  enough  tc  merely  ^"^*' ^'''*"" 
place  the  balls  at  these  Farms,  but  personal  energy  on  the  part  of 
Directors  of  Agriculture  will  have  to  be  shown  in  getting  the 
people  to  avail  themselves  of  the  benefits  ofiered.  When  this  is 
once  done,  the  people  will  not  fail,  before  long,  to  appreciate  the 
lesalt,  and  to  make  use  of  it  in  the  future. 
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JfuSldTn"!  ^^®'  ^  cannot  pass  from  this  part  of  the  subject  without 
system  of  applying  to  cattle-breeding  Farnns  under  the  Military  Depart- 
SKbreeding  uient  remarks  very  similar  to  those  which  I  applied  to  the 
Farms.  military  Grass  Farms  and  riiJehs.     I  refer    to    the    evils  of    the 

system  by  which  an  officer  in  charge  of  such  a  Farm  is  limited 
in  his  tenure  of  the  appointment  to  a  term  of  five  years.  The 
management  and  breeding  of  stock  require  special  skill  and 
technical  knowledge.  It  is  not  every ^  or  ciny,  man  who  is 
naturally  a  judge  or  breeder  of  stock,  or  who  can  ever  become 
one.  When,  then,  a  man  has  been  found  who  does  understand 
these  matters,  and  who  likes  the  work,  and  shows  ability  in  its 
discharge,'  it  seems  very  false  e^eonomjf  to  remove  him  just  at 
the  time  that  he  has  got  the  Farm  into  good  working  order, 
and  is  in  a  position  to  effect  considerable  saving  in  its  manage- 
ment as  the  result  of  the  experience  he  has  gained.  But 
what  too  often  happens  is,  thrat,  just  at  this  time,  his  tenure 
of  offices  expires,  and  he  is  replaced  by  a  novice  who  may 
quickly  undo  all  the  good  and  throw  away  all  the  work  of 
the  past  through  inexperience.  A  breeding  stud  is  much  more 
easily  spoiled  than  it  is  f  ormed.^ 

It  is  very  desirable,  therefore,  ttat  the  men  who  are  to 
iiold  iu  future  the  position  of  Superintendents  should  be 
those  who  have  shown  some  attitude  for  the  work,  and  they 
yhculd  receive  beforehand  the  practical  training,  under  the 
Superintendent,  for  which  the  Farm  provides  the  opportunity. 
It  would  also  seem  desirable  to  attach  an  officer  of  the  Com- 
missariat Department  from  time  to  time  to  the  Farm,  in  view 
of  his  acquiring,  under  the  teaching  of  the  Superintendent, 
that  knowledge  of  cattle  and  of  farming  operations  generally 
which  all  Commissariat  officers  should  more  or  less  possess. 

Plough  cafUe  259-     BuUocks  are   the  general   cattle   used  for  field  operations 

and  for  drawing  water  from  wells.  Bulls  as  well  as  bullocks 
are,  in  some  parts,  used  in  the  field.  The  cow,  as  being  a 
sacred  animal,  is  only  rarely  worked,  and  only  by  Muham- 
madaus.  This  is  the  ease  at  Serajgunge  (Eastern  Bengal),  the 
Muhammadans  regularly  using  cows  for  ploughing,  but  the 
Hindus  Dot.  The  same  reverence  is  not  always  extended  to 
the  she-buffalo  as  to  the  cow.  At  Belgaum,  when  the  buffalo 
cows  do  not  calve,  they  are  sent  to  the  plough  or  to  work  the 
wells. 

Buffaloes.  260.  In   Bomc   regions   of    heavy    rainfall,   such  as   Mahim, 

Igatpuri,  and  other  parts  of  the  Western  GhS,ts  of  Bombay, 
as  well  as  in  districts  of  Eastern  Bengal,  the  bullocks  are 
small  and  weak.  Buffaloes,  on  the  other  hand,  revel  in  a  wet 
climate,  and  are  the  principal  plough  cattle;  indeed,  the 
ploughing  of  the  rice  fields  could  hardly  be  carried  out 
without  them,  for  it  is  literally  ploughing  in  mud  covered  over 
with  several  inches  of  water» 

But  where    these    wet    climatic    conditions    do    not    exist,  the 
he-buffalo    is    generally     Kckoned    a     misfortune.     I    saw    be- 
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buffaloes  being  used  for  ploughing  on  the  Nadiad  Experi>> 
mental  Farm,  though  this  is  not  done  elsewhere  in  the  district, 
(joing  about  the  country  as  I  did,  and  noticing  buffalo  cows 
in  abundance,  and  only  here  and  there  a  buffalo  bull  or  bul- 
lock, I  was  often  led  to  enquire  what  becomes  o£  the  young  bull 
calves. 

In  Gujarat  (Bombay)  the  he-calf  is  simply  starved  off  by 
withholding  milk  from  him.  In  other  parts,  he  is  driven  away 
to  the  forests  to  become  the  prey  of  wild  beasts.  In  Bengal  be 
is  often  tied  up  in  the  forest  and  left,  without  food,  either  to 
starve  or  to  be  devoured.  And  yet  the  people  who  do  this 
are  those  who  would  not  allow  an  animal  to  be  killed  outright 
even  if  it  were  in  extreme  suffering  ! 

261.  The     system    of     Government     advances,     known     as  Tacmviad. 
ta^caviyhas    been    discussed    in    Chapter    VI,     paragraph    107 :  mtio?"" 
these  advances  may  be  made  for  the   purchase  of  plough  cattle  as 
well  as  for  the  digging  of  wells,  etc. 

There  are,  I  believe,  objections  to  giving  advances  for  the 
buying  of  cattle,  inasmuch  as  the  purchase  represents  so  much 
capital  which  may  in  turn  be  parted  with,  and  which  is  not, 
like  a  well,  a  fixture  on  the  land.  However,  in  cases  where 
the  cattle  of  a  district  have  been  swept  off  by  disease,  and 
when  the  cultivator  has  no  cattle  left  with  which  to  plough  his 
lands  or  water  his  crops,  the  facility  for  re-stocking  his  holding 
piust  couK  as  a  very  decided  boon. 


Dairying. 

262.  As  a  dairy    animal    the    she-buffalo    is    more    esteemed  Yield  sua 
tban  the    cow  j  it    yields    a    larger    and   richer    supply  of  milk,  ?™'i'y  ^?  ™'"'' 
and  is  generally  better   cared    for.     In   parts  of  the   Punjab    the  daTj  catue, 
purchase    of    a    buffalo    is    the    first    indication    of    prosperity. 
The    two    most    striking    features   in    Indian    dairying  are,    the 
small  yield  of  milk  given  by  the  cows  and  the   richness  of  the  milk 
of  the  buffalo. 

In  Bengal  the  ordinary  country  cow  will  not  give  more 
than  3  lbs.  of  milk  a  day.  In  Madras  it  may  yield  from 
2  to  4  lbs.  a  day.  As  a  rule,  the  cows  will  only  milk  for  six 
months,  and  often  have  only  one  calf  in  the  course  of  two  years. 

The  milk  of  the  buffalo,  on  the  other  hand,  is  very  much 
richer  than  average  cow's  milk  in  England,  for  whereas  the 
latter  may  be  said  to  contain  3  to  4  per  cent,  of  butter-fat, 
and  12  to  13  per  cent,  of  total  solids,  buffalo's  milk  has  no 
less  than  7|  per  cent,  of  butter-fat  and  18  per  cent,  of  total 
solids. 

The  yield  of  milk  will,  of  course,  depend  upon  the  breed  of 
the   cattle,  ,tbe    food    given  them,  and  the  care  bestowed  upon 
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them.  The  Gujarat,  Sind,  and  Nellore  cows  are  specially  noted 
for  their  milking  properties,  qualities  in  which  the  Mysore  breed, 
for  instance,  are  deficient.  The  cattle  of  these  special  breeds  are, 
however,  very  different  to  the  ordinary  country  cattle. 

Throughout  Chota  Nagpur  the  village  cows  are  very  poor, 
owing  to  insufficiency  of  food  and  want  of  fodder-crops ;  no 
oilcake  or  other  additional  food  is  given  to  them.  Proip  lib. 
to  14  lbs.  of  milk  a  day  is  all  that  they  yield,  and  their  valqe  is 
from  Rs,  7  to  Rs.  10  each.  BufEaloes,  however,  cQst  here  Es,  25 
each,  and  will  yield  about  5  lbs.  of  milk  per  diem>  Oilcake  is  fed 
to  them  in  the  dry  season.  At  Sirajgunge,  ia  Eastern  Bengal, 
2  lbs,  of  milk  is  the  average  daily  supply  of  a  cow.  In  Dacca, 
cows  are  rather  better  cared  for,  and  oilcake  is  given  to  them  as 
well  as  to  bufEaloes.  They  will  yield,  in  consequence,  abfflut  4  lbs, 
of  milk  a  day. 

In  Gujarat  {Bombay)  milking-eattle  are  much  more  valued. 
Thus,  a  cow  will  milk  for  seven  months,  giving  5  to  10  lbs.  of 
milk  a  day,  and  will  cost  from  Rs.  20  to  Rs.  50.  The  buffalo  is 
still  more  prized,  and,  being  fed  with  oilcake,  cotton  seed,Jvdr 
■  fodder,  etc.,  will  keep  in  milk  for  eight  months,  giving,  for  the 
first  three  months  20  lbs.,  the  next  three  12  lbs,,  and  the  last  two 
6  lbs.  of  milk   daily.     Its  value  is  from  Rs.  30  to  Rs.  100. 

Nellore  cows  are  good   milkers.    Some    that    I    saw  at  the 
^  Saidapct  (Madras)  Farm  gave  about  20  lbs.  of  milk  a  day.     They 

were  being  fed  on  5  lbs.  per  head  daily  of  earth-nut  cake  and  brao, 
with  cholum  fodder. 

improTement  of  263.  When  such  differences  exist  as  are  instanced  above,  it 
miiking-cattie.  jg  ^^^  clear  that  in  many  parts  improvement  in  the  milking- 
eattle  is  possible.  As  regards  bu'Saloes,  the  people  seem  to 
appreciate  their  value,  and  there  is  little,  I  think,  that  need  be 
done  further.  But  there  is  a  good  deal  that  may  lie  done  towards 
improving  cows,  more  particularly  wliere  the  sale  of  milk  or  the 
manufacture  of  the  native  butter,  called  gM,  is  carried  on.  This 
will  be  found  to  be  chiefly  the  case  where  pasture  and  grazing 
areas  abound,  and  where  the  professional  graziers  resort  with  the 
cattle  of  the  villagers,  generally  taking  payment  themselves  jn  a 
share  of  the  milk.  Beyond  where  such  pasturage  exists,  little  is 
done  to  maintain  the  cow  specially  as  a  milking  animal ;  but  the 
bufl'alo  takes  its  place,  and  the  cow  is  looked  on  rather  as  the 
breeder  of  future  plough  cattle.  Thus,  while  the  distribution  of 
stud  bulls  for  breeding  working-cattle  is  capable  of  wide  extension, 
it  will,  I  think,  only  be  in  special  parts,  and  where  pasturage 
exists  in  abundance,  that  improvement  of  the  milking  strains  of 
the  country  cattle  will  be  effealed  to  any  great  extent. 

This  matter  has,  however,  not  been  ;altQgether  neglected  at 
Government  Farms,  for,  at  Hissar,  JVl  yaore  cattle  are  crossed  with 
Sind,  Gujarat,  Angole,  and  Nagore  breeds,  partly  with  the 
object  of  improving  their  milking  properties,  the  Mysore  breed 
being  specially  deficient  in  these.  At  the  Bhadgaon  Farm, 
Malvi  cows  are  kept  as  nurse  cows  for  the  young  Mysore  stock  ; 
and  at  Poona,  investigations  have  for  fome  time  'been  carried  on 
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Bs  to  the  milk-prodiieing  qualities  of  Gnjarfit  and  Aden  cows,  and 
on  the  inflaenoe  of  different  foods  upon  the  yield  of  milk. 

264.  Of  late,  efforts  have  heen  made  to  extend  the  practice  of  Paf"7  Fannin* 
t)airy  Farming  in  India.     Mr.  Ozanne, .  who,  at  the  time  of  my 
visit,   was   Director  of  the   Department   of    Land   Becords  and 
Apiculture  in   the   Bombay  Presidency,    was   foremost  in   the 
endeavours  to  foster  this  industry.     A  considerable  impetus  was 
given    to    the    movement   by   the  visit  to   India,  in    1889,   ofMr.H.  a.  How- 
Mr.  H.  A.  Howman,  a  well-known  dairy-farmer,   from  Warwick-  S.'"""' 
shire,  England,  and  who  came  out  on  behalf  of  the  Dairj   Supply 
Company,  Limited,  of  London,  for  the  purpose  of  introducing  the 
mechanical  "  Cream-separators,"    for   which   that   company   were 
agents.     These  separators  were  of  Swedish  make,  the  invention  of 
Dr.  de  Laval,  and  were  of  a  size  which  could  be  worked  hj  hand- 
power.     Mr.  Howman  also  took  over  with  him  a  number  of  other 
appliances  for  making  butter.     The  native  way  of  making  butter  NatiTe  method 
is,  to  boil  the  milk  as  soon  as  drawn  from  the  cow,  then  to  cool  it, «' "a^'"*/**- 
and,  after  adding  a  little  sour  milk,  to  let  it  stand  from  12  to  20 
hours  in  a  brass  vessel  narrowed  towards  the  top.     After  standing, 
the  milk  is  churned  by  the  rapid  twisting  round  in  it  of  a  stick 
which,  is  kept  spinning  round  'by  the  hand,  first  warm  and  then 
cold   water   being   added  now   and  again,  but  quite  empirically. 
The   butter   "comes'''   in   about   a    quarter   of   an   hour,   and  is 
strained  off  on  to  a  cloth,  the  sour  butter-milk,  called  td^  or  c&as, 
being  much"  relished  by  the  people.     The  butter  is   collected,  put 
into  another  brass  vessel,  add  malted  over  a  fire.     This   operation 
requires  careful  watching,  and  good  gii  makers  are  adepts  at  it. 
In  the  heating,  the  water  is  evaporated,  and  a  portion  of  the  jnass, 
which  is  probably  the  enclosed  curd,  deposits  at  the  bottom  of  the 
vessel,  the  remainder  being  poured  into  jars  add   stored.     This  is 
the  g hi,  or  native  butter,  so  largely  used  in  cooking,  etc.,  aod  it 
has  the  property,  which  ordinary  batter  has  not^  of  keeping  good 
for  a  long  time. 

Mr.  Howman,  when  be  first  came  to  India,,  was  tnet  wilTi  what  Mr.Howmsn'* 
proved  to  be  a  diffiftulty,-^the  exceptional  ifitshneSB  of  buffalo  milk.  "p™«""- 
Bat  this  was  soon  overcome,  and  wherever  the  mechanical  separa- 
tors  *?ere  shown  at  work,  the  Opinion  was  universal  that  capital 
butter  was  produced,  and  that  the  system  which  Mr.  Howman 
demonstrated,  that  of  making  butter  without  it  being  at  any  stage 
touched  by  tbe  hand,  was  an  immense  improvement  on,  and  a  far 
more  cleanly  method  than,  the  native  one.  The  butter  which 
Mr.  Howman  made  would  also  keep  quite  well  for  a  week.  He 
fui-the*  showed  that  he  eOuld  not  only  make  gki  from  the  butter  pro- 
duced, but  that  from  the  separated  milk  the  sweetmeats  and  curds, 
ito  which  the  Native  delights.  Could  be  made  perfectly  Well.  The 
separation  also  gave,  in  the  form  of  fl'eshly-sepat&ted  milk,  a  per- 
fectly sweet  and  wholesome  article  of  dcinkt  In  England  the 
main  difficulty  with  the  cream- separator  has'been  the  utilisaixon  of 
the  &kim*milk,  and  this  is  likely  to  prove  the  same  in  India.  If 
the  Natives  show  a  readiness  to  take  it,  eitheor  for  drinkiing  or  lor 
manafactare  into  sweetmeats,  this  obstacle   may  be    overcome. 
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bat  not  otherwise.  It  was^  however,  when  Mr,  Howman  put 
himself  into  competition  with  the  skilled  ghi  makers  that  he 
failed  ia  showin|^  that  he  could  produce  more  ghi  than  the  native 
manipulator.  He  could  always  get  more  butter,  but  in  making 
it  into  ghi  the  Native  excelled.  I  cannot,  however,  regard  the 
trials  as  by  any  means  satisEaetory  or  complete.  In  one  butter- 
making  trial  which  I  witnessed,  the  native  operator  showed 
himself  very  clever  in  making  up  his  butter  with  a  great  deal  of 
water,  so  that  it  might  weigh  heavy,  whereas  Mr.  Howman's  butter 
contained  no  superfluous  amount.  Then,  when  Mr.  Howman^s 
butter  was  made  into  gfd  this  was  done  by  the  ghi  makers,  and  it 
is  very  certain  that  in  some  cases,  at  least,  it  was  spoilt  by  them. 
But  the  chief  consideration  is  the  following.  In  the  absence  of 
any  chemical  investigation  into  the  nature  and  composition  of  ghi, 
it  is  impossible  to  say  what  ghi  exactly  is,  and  whether,  as  made 
by  the  Native,  it  is  purely  butter-fat,  or  whether  it  does  not 
contain  some  amount  of  curd.  The  latter,  indeed,  is  probably 
the  case.  The  butter,  as  made  by  Mr.  Howman,  was  merely 
butter-fat,  without  curd ;  this  may  account  for  the  fact  that 
Mr.  Howman  obtained  more  butter  but  less  ghi.  What  is  really 
wanted  is  the  investigation  of  such  points  as  these  by  an  agricul- 
tural chemist  resident  in  India  itself. 

Mr.  Howman's  visit  undoubtedly  showed  that  great  improve- 
ment was  possible  in  dairy  matters  in  India,  but  whether  the  benefit 
will  extend  beyond  the  European  community  is  questionable. 

265.  Mr.  Ozanne  was  not  slow  to  follow  up  the  stimulus 
given  to  the  plans  he  had  had  for  some  time  in  contemplation. 

Mr.  Keventer,  a  Swiss,  who  had  assisted  Mr.  Howman,  was 
retained  in  India  by  the  Bombay  Government,  and  the  Agricul- 
tural Department  started  a  "Working  Dairy  in  the  city  of  Bombay. 
This  was  fitted  with  cream-separators,  churns,  refrigerators,  etc., 
and  so  successful  was  the  sale  of  butter,  that,  after  a  time,  the 
concern  was  taken  over  by  a  private  capitalist  and  worked  by 
him.  Then  another  capitalist  started  a  second  similar  business, 
and,  at  the  time  I  left,  both  were  succeeding  well.  At  Poena, 
also,  butter  is  similarly  made  by  the  Agricultural  Department, 
and  is  sold  in  the  town.  Mr.  Keventer  was  lent  for  a  time  to  the 
North-West  Government,  and  at  Cawnpore  and  elsewhere  he 
showed  the  process  of  butter-making.  He  was  also  engaged  in 
demonstrating  that  cheese  might  be  manufactured  in  India. 
The  berries  of  Puneria,  it  may  be  mentioned,  can  be  used  in  India 
for  the  purpose  of  curdling  milk  ;  they  are  obtained  from  Sind. 
At  the  Saidapet  Farm  (Madras)  a  cream-separator  is  used. 
There  is  a  ready  sale  for  cream,  and  more  is  sold  as  such  than  as 
■made  into  butter.  The  students  of  the  college  (Natives)  do  not 
care  for  butter,  so  I  was  informed, 

266.  This  leads  me  to  the  consideration  whether  butter- 
making  by  improved  methods  is  likely  to  make  much  advance 
in  India.  I  must  say  I  hardly  think  that  it  will,  so  far  as  the 
native  population  is  concerned.  Butter  will  not  replace  ghi, 
for  the  reason  that  it  will  not   keep  anything  like  the  time  that 
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ghi  does.  The  Native,  again,  makes  ghi  with  the  simple  utensils 
he  has  at  hand ;  he  conld  not  make  batter  in  this  way.  Bnt, 
wherever  there  is  a  considerable  European  population,  then,  I  think, 
English  dairying  may  be  porsued  with  much  benefit  and  comfort 
to  the  community.  I  could  not  help  wondering  how,  in  such 
towns  as  Calcutta,  Bombay,  Madras,  Poona,  Allahabad,  and 
others,  the  English  residents  put  up  with  the  so-called  "  butter  " 
with  which  they  are  supplied. 

267.  But  of  greater  importance  than  butter-making  is  the  unsatisfactory 
question  of  the  milk  supply  ;  of  the  conditions  under  which  it  is  mUk'suTpiy  in  " 
generally  carried  on  the  less  said  the  better.  The  surroundings  ^°^"'" 
in  almost  all  cases  are  most  insanitary ;  the  manure  heaps  are  too 
often  close  beside  the  wells  and  drain  into  them ;  the  vessels  are 
washed  in  this  water,  and  the  cattle  drink  it  or  other  equally  bad 
water.  Seeing,  as  we  know  only  too  well  in  England,  how  readily 
disease  is  propagated  through  the  medium  of  milk,  the  wonder  is 
that,  in  India,  epidemics  have  not  been  more  closely  traced  to 
impure  water,  or  to  insanitary  surroundings  affecting  the  milk 
supply.  The  supply  of  milk  to  military  cantonments  is  one 
affecting  vitally  the  health  of  our  troops  in  India,  and  that  this 
should  go  on,  as  at  present,  without  any  control,  is  highly  prejudi- 
cial to  their  welfare.  There  is  little  or  no  check  upon  either  the 
state  of  the  places  where  the  milk  is  produced,  nor  npon  the 
adulteration  (often  with  impure  water)  which  constantly  goes  on. 
Bombay  and  Poona  are  exceptions  to  this  statement,  as  careful 
supervision  is  exercised  there. 

Wherever  troops  are  stationed,  the  supply  of  milk  should  be 
carried  out  by  regular  contract,  and  the  sheds  where  the  cattlte 
are  kept  and  the  milk  is  produced  should  be  under  constant 
inspection  and  control  by  sanitary  officers. 

268.  Schemes  for  the  establishment  of  regular  Dairy  Farms  Dairy  Farmo. 
in  connection  with  the  supply  of  milk  to  troops  have  been 
suggested  by  Colonel  Marriott,  of  Allahabad,  and  others,  and 
I  regard  the  proposals  very  favourably.  Where  troops  are 
regularly  quartered  such  Farms  might  with  advantages  be 
established,  and  should  have  a  herd  of  good  milking  cows, 
with  two  or  three  stud  bulls.  In  addition  to  the  milk  supplied, 
the  cows  would  produce  calves,  which,  it  females,  would 
be  the  future  milking  animals,  and  if  males,  would  do  for 
entering  into  Government  service  as  transport  and  artillery 
bullocks. 

The  attention  of  the  Commissariat  Department  should  be 
strongly  directed  to  this  important  matter  of  a  pure  milk 
supply  to  troops. 

In  addition  to  military  cantonments.  Jails  are  institutions 
which  would  benefit  from  a  regular  and  supervised  system  of 
milk  supply. 

At   Madura,  what  was   formerly  the  Experimental  Farm  of  Madura  Farm, 
the  Agricultural   Society  is  now  kept   up   as    a  Dairy   Farm. 
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There  are  about  15  cows  here,  most  of  them  good  covmtrj 
cows,  aiid  a  few  Aden  cattle.  They  are  reckoned*  to  give 
about  13  lbs,  of  milk  each  daily,  when  in  full  milk,  and  are 
fed  with  earth-nut  cake  and  gingelly  cake.  Mil'k  is  fold  to 
the  town,  but  not  cream,  butter,  or  gii.  This  part  of  the 
Farm  pays  very  well,  and  would  seem  to  show  that  a  good 
milk  supply  would  be  appreciated  in  native  towns  as  well  as 
where  Europeans  are  in  considerable  numbers.  Mr.  Ozanne  has 
in  prospect  the  estabiishmoDt  of  a  birge  Dairy  Farm  for  supplying 
Poona  with  milk,  butter,  etc. 
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269.  Horses  do  not  in  India  come  under  the  term  "agri- 
cultural live  stock ;"  but,  inasmuch  as  the  Horse-breeding  Oper- 
ations of  the  Government  of  India  are  included  under  the  work 
of  the  Agricultural  Department,  a  passing  reference  should  be 
made. 

The  object  of  the  Hm'se-breeding  Operations  is,  priinarily,  to 
supj)ly  Remounts  ioT  the  Cavalry.  Formerly  there  were  army 
studs  at  Hapur  and  elsewhere,  but  these  are  now  giveta  up, 
and  the  Cavali'y  have  been  supplied  with  horses  imported 
from  Australia  and  New  Zealand.  The  endeiaAroub  of  the 
Horse-breeding  Department  has  been  to  improve  the  horses 
of  the  country  by  mating  'the  countryi-bred  mares  with  :pnre-bred 
sires.  The  selected  sires  are  either  Norfolk  Trottexs  or  thorough- 
breds, imported  from  England,  besides  a  few  Arabs. 

.  At  the  di£Eereut  l^airs  and  Shows,  country  mares  are  chosen 
by  the  officers  of  the  Department,  and  are  branded  as  being 
eligible  to  be  served  by  a  stallion  belonging  to  the  Department. 
Their  produce  are  intended  to  supply  the  remounts.  The  stallions 
are  quartered  in  different  parts  of  'the  country. 

1  went  over  the  Hapur  Farm,  near  Meerut,  and  saw  the 
stallions  of  the  Horse-'breeding  Departnient,  aind  also  the  breeding 
mares,  and  the  young  stock  belonging  to  the  Army  Remount 
Department.  It  is  folund  necessary  to  btiy  ihe  proiuce  of 
Government  sires  at  as  early  an  age  as  One  year,  for,  if  left 
till  older,  th6  horses  are  found  to  be  mofellly  in jurfed  permanently. 
Also  at  Bhilidgaon,  Lahore,  Gfijrat  (Ptmjab),  Hoshiarpur,  and 
Salem,  I  sraw  stalHoris  df  the  Horse-breeding  Department  that 
were  quartered  there.  In  addition  to  the  horses,  there  were, 
both  at  Harpur  and  at  the  other  depdts,  donkey  stallions 
kept  for  mule-breeding  purposes.  In  the  Punjab  and  North- West 
Provinces  these  were  very  popular,  but  in  Bombay  the  idea  has 
not  taken  at  all. 

In  the  Eawal  Pindi  district  (Punjab)  alone,  there  are  25 
hdrse  stallions,  and  47  donkey  stallions,  belonging  to  Gdvern- 
lueiit. 

In  the  Central  Provinces,  Government  stallions  are  located, 
but  are  not  much  used,  trdtting  bullo(iks 'being  generally  used  for 
transit  purposes. 
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It  would  be  travelling  beyond  my  sphere  were  I  to  pass  any 
detailed  criticism  on  the  way  in  which  the  Horse-breediii^' 
Operations  are  oondnoted.  I  can^  at  most,  mention  imy  general 
impressions  of  what'  I  saw,  withont  wishing  to  attach  much 
importance  to  them.  But,  after  seeing  Norfolk  Tmotters  in 
England,  I  cannot  say  ithat  I  was  favourably  straCk  with  the 
representatives  of  the  breed  that  had  been  sent  out  to  India  ; 
they  appeared  to  be  tioo  heavy,  too  large^hodied  for  ■their  legs, 
to  have  a  lack  of  style  and  a  coarseness  of  teg  which  did  mot  bring 
back  to  mtiy  mind  the  specimens  I  had  seen  iti  England.  It  is,  I 
believe,  questionable  whether  the  Norfolk  Trotter  is  the, light 
kind  o!  horse  to  cross  with  the  country  mares  in  order  to  produce 
a  cavalry  Bemovrnt ;  the  appearance  of  the  young  stock  would 
indicate  their  suitableness  for  dragging  guns  rattier  than  for  making 
riding  horses. 

In  the  case  of  the  thorough-brefls,  the  acquiring  of  a  good 
animal  seems  to  have  been  sacrificed  to  the  obtaining  of  a. high- 
sounding  .pedigree.  Of  a  number  of  horses  that  I  saw  at  Hapur, 
the  majority  were  rather  "  weedy-looking,"  and  several  were 
lame.  But  the  money  difficulty  comes  in  here,,  and  when,  as 
istlie  case,  the  .puxcfaase  price  is  restricted  to  SOU  guineas,  or 
300  guineas  at  the  outside,  one  can  hardly  expect  to  get  a  really 
good  sire. 

The  Arab  stallions  were,  as  a  x\i\e,  very  good,  oecasionaiUy 
a  little  light.:  the  best  I  saw  was  one  named  ""  Ageel,'"  theni^taad- 
iog  at  Hoshiai^pur. 

Some  of  the  donkey  stallions  were  also  good.  The  general, 
fault  with  them  vpas,  that  th«y  showed  a  shrinking  of  the 
hoof. 

270.  Of  other  farm  live  stock  I  need  say  but  little. 

Attempts  have  been  made  'by  Colonel  Coussmaker  and 
others  to  improve  the  breeds  of  s'beep,  and  to  obtain  a  bettei' 
wool,  but  nothing  of  a  lasting  or  general  nature  has  been 
accomplished. 

At  the  Saidapet  Farm  a  fresh  cross-breed,  called  the  "  Saidapet 
breed  "has  been  established.  At  tlie  Hissar  Farm  Jeypore  sheep 
have  been  crossed  with  the  progeny  of  {Leicester  tnps  and 
Bikanfir  ewes.  It  is  stated  tbait  !the  ^heep  now  giive  wool, 
rather  than  the  hair  iwMch  they  produced  before. 

The  country  sheep  (Bikanir)  have  also  been  crossed  with 
Australian  Southdowns,  but  the  latter  only  lived  six  months. 
Their  produce,  however,  eeemed  to  show  an  improvement  in 
wool,  the  ^rice  realised  ^or  it  off  the  farm  being  -Rs.  25  per 
maund,  whereas  the  general  price  for  eonntry  wool  is  only  Rs.  17. 

The  question  df  am  proving 'sheep  and  goats  is  partly  one  of 
providing  for  them  a  more  abundant  supply  of  lood,  and  not  leav- 
ing them  to  pick  up  meriSly  what  they  may  dhance  to  find.  But  it 
is  probable,  also,  that  much  can  be  done  by  carefiil 'selection  of  Hibe 
stock  already  in  the  country,  rather  than  by  imporitatioa'ol  breeds 
from  other  laQda. 
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catua  Disease.  Cattle  Disease. 

271.  Comparatively  little  is  known  in  India  on  the  subject  of 
cattle  disease,  and  yet  it  is  one  o£  great  agricultuial  importance, 
for,  when  an  epidemic  breaks  out,  the  cattle  perish  in  thousands, 
and  do  not  seem  to  have  a  power  of  resisting  it  equal  to  that 
possessed  by  English  cattle.  The  Natives  believe  that  cattle  epi- 
demics are  visitations  of  the  goddess  Mata,  and  that  they  can  only  ■ 
get  rid  of  the  epidemic  by  propitiating  the  goddess.  The  variety 
of  names  by  which  diseases  are  known  to  the  Natives  indifferent 
parts  makes  it  hard  to  ascertain  how  far  they  really  recognise  the 
particular  ones  and  the  respective  symptoms.  To  a  certain  extent 
it  appears  that  the  people  are  aware  of  the  advantages  of  isolation, 
and  make  some  use  of  it.  The  herding  together  of  a  lot  of  miser- 
able half-starved  cattle  on  the  "  village  waste  "  is,  as  I  have  previous- 
ly remarked,  one  of  the  most  potent  means  of  spreading  disease. 

In  the  Central  Provinces,  enquiries  were  lately  made  as  to  the 
means  of  checking  the  spread  of  disease,  and  the  replies  received 
indicated  that  the  people  would  welcome  Government  interference 
to  prevent  the  cattle  of  villages  where  disease  existed,  from  mixing 
with  those  of  other  villages.  But  the  proposed  isolation  of  indivi- 
dual cattle  in  a  village  hospital  pound  was  not  so  readily  approved, 
and  it  was  felt  that  the  owners  would  want  to  go  and  feed  their 
cattle,  and  thus  would  themselves  be  the  means  of  spreading 
infection.  Yet  another  diflBculty  is  that  of  preventifig  the  spread 
of  disease  through  the  sale  of  hides.  When  cattle  die  the  Chamars 
or  leather-dressers  come  at  once  and  skin  the  animals,  taking  the 
hide  for  sale.  The  hide  is  their  perquisite.  It  would  seem  that  the 
only  way  of  remedying  the  evil  arising  from  this  source  is  to  give 
compensation  for  the  hides  destroyed. 

Mr.  Nicholson,  in  describing  the  state  of  Anantapur,  says  that 

lahhs  of  rupees  are  annually  lost  by  cattle  disease.     He  points  out 

that  fencing  is  not  done  here,  and   that  segregation  would  prevent 

much  loss. 

Efforts  made  to         272.    Within    recent  years  efforts  have   been  made  to  gain  a 

Ipllemic?.™"'"  knowledge  of  the  diseases  of  cattle,  and  of  their  treatment. 

At  Lahore  (Punjab)  a  Veterinary  College  was  established  in 
1883,  and  now  has  90  students.  A  dispensary  and  hospital  are 
attached  to  it.  At  Poona  (Bombay)  College  there  is  a  veterinary 
course,  and  men  who  have  passed  through  it  are  qualified  to  take 
charge  of  the  local  dispensaries  which  have  now  been  started  at 
Ahmedabad,  Nadiad,  and  other  towns  in  the  Bombay .  Presidency. 
Dispensaries.  ThesG  dispensaries  are  used  to  some  extent  by  the  different  muni- 
cipalities for  the  treatment  of  their  working  cattle,  and  their  wider 
usefulness  is  beginning  .to  be  appreciated.  In  the  Punjab  also, 
there  are  similar  dispensaries,  and  in  the  Central  Provinces  veteri- 
nary hospital  assistants  are  sent  out*to  different  districts  to  treat 
the  cattle  in  them. 

Bacteriological         The  most  important  step  which  has  of  late  been  taken  is  the 
pS"'"^**    appointment  of  Dr.  Lingard,  a  man  of  established  scientific  reputa- 
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tion,  as  Imperial  Bacteriologist  to  the  Government  of  India 
Dr.  Lingard,  after  considerable  European  experience  under  m6n 
of  such  note  as  Drs.  Koch  and  Klein,  was  brought  out  to  India  in 
1890,  and  located  at  Poona,  a  special  laboratory  being  established 
for  him  there  by  the  Government  of  India,  for  the  express  purpose 
of  enabling  him  to  pursue  original  research  and  investigate  the 
causes  and  cure  of  cattle  diseases  in  India.  This  appointment  is 
one  of  great  importance,  and  is  almost  the  first  in  which  a  man 
trained  in  scientiBc  investigation  has  been  brought  to  India  and 
enabled  to  follow  original  research.  Associated  with  Dr^  Lingard  is 
a  selected  veterinary  surgeon,  who  undertakes  the  survey  of  cattle 
diseases  in  India,  and  in  this  capacity  brings  to  Dr.  Lingard's 
notice  any  outbreaks  or  new  diseases  which  manifest  themselves  in 
the  country. 

There  is  a  probability  that  a  bacteriological  laboratory  will  also 
be  started  at  Lahore,  in  connection  with  the  Veterinary  College 
there,  and  be  used  for  the  investigation  of-  equine  and  bovine 
diseases. 

273.  In  Madras,  the  step  taken  has,  on  the  contrary,  been  of  a  Bstrogtada 
retrograde  character,  as  the  Government  have  abolished  the  cattle '"'"''°'^*^'^''*" 
disease  branch  of  their  Agricultural  Department,  and  have  given 
up,  for  the  time,  all  attempts  to  cope  with  epidemics.  The  out- 
come of  a  Government  enquiry  was  to  report  that  the  veterinary 
staff  was  insufficient  and  inefficient,  and  that  the  cultivators  offered 
opposition  to  the  action  of  the  veterinary  officers. 

These  do  not  appear  to  me  valid  reasons  for  giving  up  the 
attempt  to  learn  more  about  the  epidemics  which  annually  clear  off 
so  many  of  the  cattle  of  the  country.  The  first  duty  should  be  to 
provide  a  proper  training  for  the  men  who  are  to  go  about  the 
country,  such  as  is,  for  instance,  being  provided  at  Poona  and  Lahore. 
"When  a  class  of  properly  trained  men  is  obtained,  and  efficient 
supervision  is  provided,  then  it  will  be  the  duty  of  Government  to 
draw  up  wise  provisions  for  isolating  cattle  when  affected,  and  for 
the  treatment  of  disease,  and  then  to  insist  firmly  upon  these  being 
carried  out.  Such  work  should  manifestly  be  part  of  the  duties  of 
an  Agricultural  Department  and  not  (as  it  has  been  made  in 
Madras)  that  of  the  Education  Department. 

I  believe  that  the  subject  of  cattle  diseases  in  India  opens  a 
great  field  for  investigation,  and  that  wide-spreading  benefits  may 
accrue  to  the  agricultural  community  thereby. 
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874.  DifEerenees  in  agricultural  conditions  and  practice  which 
result  from  the  varying  qualities  of  the  cattle  of  one  district  as 
compared  with  another  arise  in  part  from  external  and  physical 
causes,  such  as  climate,  grazing  facilities,  etc. ,  and  in  part  directly 
from  want  of  knowledge  in  breeding  and  selection  of  cattle. 

The  impossibility  of  altering  physical  surroundings  in  any 
material  degree,  prevents  more  than  a  partial  modification  of  the 
agricultural  differences. 

To  some  extent,  however,  it  is  possible  to  modify  the  differences 
and  improvement  in  agriculture  will  be  effected  by  providing  for 
lihe  better  supply  of  stud  bulls,  and  for  their  distribution  through- 
out the  country. 

The  people  themselves  wilt  do  little  in  this  direction,  and  the 
initial  work  will  have  to  be  undertaken  by  Government.  The 
people,  however,  may,  as  they  have  done  in  the  past  ia  the  Punjab, 
slowly  come  to  appreciate  the  advantage  of  obtaining  good  cattle. 

In  effecting  any  improvem,ent  m  cattle  the  examples  of  native 
practice  will  not  auflSce,  but  the  experience  of  Western  practice 
must  be  applied  also. 

The  people,  may,  however,  be  induced  to  follow  the  practices 
already  adopted  in  some  parts  of  India,  and  may  grow  hedges  for 
penning  cattle  and  fodder-crops  for  feeding  them. 

The  retention  of  Cattle-breeding  Farms  is  very  desirable,  but 
improvements  in  the  system  by  which  they  are  managed  should  be 
made.  The  chief  alterations  desirable  are,  the  better  selection  of 
Superintendents  and  the  continuance,  in  their  position,  of  men  who 
have  shown  themselves  specially  qualified  for  the  work. 

Government  Experimental  Farms  and  Court  of  Wards*  Estates 
should  have  good  stud  bulls  standing  at  them,  these  bulls  being 
available  for  the   use  of  the  neighbourhood. 

In  Dairying  there  is  but  limited  scope  for  improvement.  Where 
a  considerable  European  population  exists,  or  where  troops  are  quar- 
tered, the  introduction  of  better  methods  of  butter-making  is  likely 
to  succeed,  and  it  is  very  desirable  that  it  should  do  so.  With  the 
native  population  not  much  progress  will  be  made.  The  question  of 
milk  supply  to  troops  as  well  as  to  the  European  population,  to  jails, 
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and  other  instituiiions  is  a  most  importartt  one  and  demands  urgent 
attention.  The  establishment  of  Dairy  Farms  is  the  best  way  to 
provide  for  the  want  of  a  pure  milk  supply.  "Where  dependence  has 
to  be  put  on  native  milk  dealers,  the  various  establishments 
should  be  under  control.  Up  to  the  present  there  has  been  no 
scientific  study  of  dairying  matters  in  India,  and  an  Agricultural 
Chemist   should  be  appointed  to  carry  this  out. 

EjQcourogemeQt  shoUild  be  giyen  tQi  ^the  study  of  cattle;  disease, 
and  to  tha  pmplojment  of  methods  to  prevent  the  isolating  spread 
of  epidemics.  The  enforcement  of  regulations  for  affected  animak 
will  have  to  be  firmly  carried  out,  even  if  opposition  be  at  first 
shown  by  the  people. 

RECOMMENDATIONS.  recom- 

mendations. 

275.    I  recommend  :— 

The  continuance  and  extension  of  Cattle-breeding  Earms 
and  tlie  disti;ibii,tion  from  them  to  villagea,^  through 
Government  agency,  of  stud  bulk  suitable  for  improv- 
ing the  agricultural  cattle  of  the  country. 

The  pftakiflg  Es;perimental  Farms  anjd  C.O|i*rt  qf  Waj;d^' 
Estates  centres  for  the  location  of  stud  bulls. 

The  eetabljshme^t  of  Dairy  Farm?  for  the  supply  of  Milk 
ta  Troops  and  Government  Institutions. 

The  appointment  of  an  AgrieulturalChemist  to  investigate 
matter?  Qijnn^tjed  witfe  Dairy  Fai;ming. 

The  prosecution  of  Enq^uiry  into  Cattle  Diseases,  and  into 
the  means  of  preveniting  cattle  epidemics. 


nH 
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lub  luuuu  Buu^e  AlU*      X  rJiStimio  111  iiu  Ulicy\;uiuii  nave;  cii-uiuo  au  iiu^iuviug   -luuioiu 

npiemeX'*       agriculture  beeu  pushed   more  than   in  that  of  introducing  new  or 
onduions!""*    so-called  "improved"  implements.    Even  at  the  present  time  it  is 


Not  much  scope        276.    PERHAPS  in  uo  direction  have  efforts  at  improving  Indian 

for  iroprored  -     -  _        .  _  .  .  -      . 

implements 

under  existing 

conditions. 

not  unusual,  among  people  who  speak  of  the   rat^at  s  farming   as 
being  "primitive"  to  say,  "  What  can  you  expect  when  he  uses  a 
plough  which  merely  somieAes  the    soil?"  After  seeing  for  myself 
what  is  used,  and  what  have  been  suggested  for  use,    I  am  obliged 
to  conclude  that  there  is  not  much  scope  for  improved  implements 
under   existing  conditions.     Not  that    the  ones  the   raiyat  uses  at 
present  are  perfect,    or  that  others   have  not   advantages,  but  it  is 
equally  true  tBat  the  existing  implements  have  also   advantages, 
and  the  suggested  ones   disadvantages,    both  of  which  have   often 
That  imptove-    been  overlooked  in  the  past.     That  there  is  some  room  for  improve- 
utattanceaby*  nient  is  shown  by   the  success  which  has  attended  the  introduction 
Beheea  sugar-    q£  tj^g  Beheca  sugar-mill.     Still,  when  this  has   been   mentioned, 
I  confess  that  one  cannot  go  much  further ;  and  if    the   history  of 
the  Beheea  mill  is  looked  into,  it  will  be   found  that  it   succeeded 
only  after  a  close  study  had  been  made  of  native  ways  and   require- 
Native  require-  ments,  and  after   the  machine  had  been  adapted  to   these.     I  have 
Sudied."™*  *>«  no  hesitation   in  saying  that  if  this  method  be  not  followed  it  will 
be  quite  useless  to  spend  time   and  money  in  trying  to   effect  im- 
provements.   Even  if  a  thing  be  good  in  itself,    patience,  persever- 
ance, and  energy  are  required   to  make  the  Native  comprehend   its 
advantages,  but  when  once  he  is  thoroughly  convinced  of  its  utility 
he  will  not  be  slow  to  follow  it  up.     It  took  several  years  of 
waiting  before  the  Beheea  sugar-mill  began  to  make  its  way,    but 
when  once  it  was  introduced  into  a  district  the  demand  for  it  often 
exceeded  the  supply;  this  has  led    in  the  past  to  many   imitations 
and  new  adaptations  oi  it,  some  bad,  some  good, 
tlougha.  277.    Ploughs  have  often  been  made  the  subject  of  attempted 

improvement,  and  yet  the  native  wooden  plough  holds  its  own,  and 
will  continue  to  do  so,  I  expect,  whereas  not  one  of  the  new  kinds  of 
iron  ploughs  have  had  more  than  a  local  fame.    Almost  every  Gov- 
ernment Experimental  Farm  has  its  "  pet "  plough  ;  the  "  Kaisar  " 
Iron  ploughs  in  the  "  Duplex"  (Colonel  Pitcher's)  and  the  "Wattsi"  plough,at  Cawn- 
ment°larms7ete;  pore ;  the  "  Saidapet "  plough  and  the  "  Massy  "  plough,  at  Madras ; 
the  "  Stormont "  plough,  at  Khandesh ;  the  "Seebpore"  plough,  at 
Calcutta.  Then  there  are  the  "  S.  S. "  (Seeley's)  and  the  "  Hindoos- 
tan  "  (Avery's)  ploughs,  both  in  use  among  the  Behar  indigo  plan- 
ters.  A  certain  number  of  the  ploughs  are  sold  annually  in  the  parti- 
cular districts  named ;  but,  except  among  the  larger  landowners  and 
the  planters,  they  do  not,  it  must  be  adnfttted,  find  their  way.  The 
objectionstoase  reasons  are  several,   the   first   being  that  of  cost.     The  raiyat' s 
V.Their'coSf.''''  practice  is  to  buy  an  iron  share  in  the  hazat,  for  4  annas ;  this  he 
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takes,  along  with  some  babul  wood,  to  the  village  carpenter,  who  then 
makes  the  plough.  In  Eastern  Bengal  a.  wooden  plough  costs  8 
annas  only,  but  Rs.  3  to  Rs.  4  may  be  considered  the  general 
range  of  prices  throughout  India.  The  cheapest  improved  plough 
will,  however,  cost  Rs.  5  to  Rs.  6.  The  prices  are  as  follows:  the 
"  Duplex,"  Rs.  5 ;  the  "  Kaisar,"  Rs.  6 ;  the  "  Seebpore,"  Rs.  6  j  the 
"Watts,"Rs.  7jthe"Saidapet,"  Rs.  8;  and  the  "  Hindoostan, " 
Rs.  12,  As.  8.  Every  attempt  has  been  made  to  lessen  the  cost,  but 
without  avail.  Until  it  can  be  brought  down  to  the  raiyat's  standard, 
he  will  be  loth  even  to  give  a  fair  trial  to  a  plough  the  advantage 
of  which  has  not  as  yet  been  made  cle^r  to  him.  In  Gujarat 
(Bombay)  a  complete  set  of  farming  implements  can  be  purchased 
for  Rs.  20,  and  one  may  see,  as.I  did,  the  oxen  returning  from  the 
fields  drawing  along,  in  one  load,  some  four  or  five  implements, 
including  plough,    bullock-hoe,  leveller,  and  seed-drill. 

A  second  objection  which  the  raiyat  makes  is  the  weight  of  an  2,  iheir  weight, 
iron  plough  ;  it  is,  he  says,  heavy  to  work ;  his  cattle  are  not  strong 
enough,  and  he  cannot  carry  it  himself,  as  he  does  his  wooden 
plough,  on  his  shoulder  from  field  to  field.  These  contentions  are 
often  true,  but  not  always.  The  native  plough,  generally  speak- 
ing, weighs  about  25  lbs.;  some  are  even  lighter;  the  Konkan 
plough,  for  example,  weighs  only  20  lbs.  An  "  improved"  plough 
.  will  weigh  from  30  lbs.  to  80  lbs.  But  frequently,  the  native 
plough  is  considerably  heavier  than  this.  The  Khandesh  plough, 
one  in  common  use  by  the  raiyat  of  that  district,  weighs  no  less 
than  150  lbs.  ;  it  costs  Rs.  5,  is  worked  by  one  pair  of  oxen,  and 
goes  down  7  inches  into  the  black  soil,  turning  up  heavy  clods, 
which  afterwards  weather  down.  The  Nag^l  plough  of  Gujarat 
(Bombay),  on  the  contrary,  weighs  60  lbs.  (with  yoke)  and  is  drawn 
by  from  six  to  eight  pairs  of  oxen.  Why  there  should  be  this 
difference,  the  smaller  number  of  cattle  being  used  for  the  heavier 
plough,  is  hard  to  explain;  still,  It  is  the  practice,  so  Mr.  Ozanne 
assures  me.  The  heavy  Deeean  plough  is  worked  with  as  many  as 
12  pairs  of  oxen.  At  Shiyali  (Madras)  Mr.  S.  Sabanayagam 
Mudliar  uses  an  "  improved  "  plough,  but  his  cattle  are  much  superior 
to  those  of  the  surrounding  country,  and  being  better  fed,  they  are 
able  to  work  the  plough,  whereas  the  ordinary  country  cattle  could 
not.  The  value  of  the  latter  is  Rs.  10  a  pair,  and  those  of  Mr.  Sab- 
anayagam Mudliar,  Rs.  50  a  pair.  The  contention  as  to  the 
greater  weight  of  "  improved  "  ploughs  is,  thus,  not  always  correct, 
but  yet  taking  the  ploughs  in  more  general  use  throughout  India, 
and  omitting  those  on  heavy  black  and  sticky  soils,  it  may  be  said 
that  the  raiyat  can,  as  a  rule,  carry  them  on  his  shoulder  from  field 
to  field  or  to  his  home.  This  is  a  decided  consideration,  for  it  may 
happen  that  a  cultivator  has  land  in  two  different  places  some  little 
way  apart;  besides  this,  ploughs  and  other  implements  are  never 
left  out  on  the  fields  at  night,  for  fear  of  their  being  stolen. 

A  third  and  more  potent  objection  is  the   difficulty  of  repair-  3.  Difficulty  ot 
inff  iron  ploughs.   When,  occasionally,  I  have   found  iron   ploughs  '"^^• 
used  in   a  district,  it  has  been  where  a  proprietor  owns   a  small 
foundry,  and  is  able  to  execute  the  repairs  there.     This  was  the 
case  at  Bellary.     Mr.   A  Sabapathi  Mudliar  sells  a  number  of 
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4.  The  Native 
will  not  ase  an 
iron  ploavh  in 
the  proper  way. 


Swedish  ploughs  here.  Those  used  on  the  black  soil  go  1  foot 
deep,  and  recLuire  six  to  eight  pairs  o{  oxen  j  they  cost  Rs,  50 
each,  but  a  smaller  size- used  on  red  soil  costs  Rs.  25  only.  One 
thousand  ploughs,  in  all,  have  been  sold,  the  repairs,  however,  are  all 
done  at  Mr.  Sabapathi^'s  factory.  Mr.  Sabanayagam  Mudliar,  at 
Shiyali,  also  has  his  own  workshop,  where  repairs  can  be  ex- 
ecuted. Messrs.  Thomson  and  Mylne,  who  make  the  Beheea  sugar- 
mill,  have  found  this  same  difficulty  of  repair,  and  have  met  it  by 
establishing  local  dep6ts,  taking  back  the  worn-out  mills  from  the 
cultivators,  and  replacing  them  by  new  ones,  in  preference  to  trust- 
ing to  local  attempts  at  repair.  The  manufacture  of  wooden 
ploughs,  again,  is  a  regular  employment  of  the  village  carpenter; 
he  forms  part  of  the  village  community,  and  does  not  charge  for 
his  labour,  but  is  kept  up  at  the  general  expense  of  the  villagers. 
At  harvest  time  he  gets  a  proportion  of  the  grain,  and,  in  return, 
repairs  and  makes  new  ploughs  all  the  year  round.  His  occupation 
would  be  in  great  measure  gone  were  iron  ploughs  substituted 
for  the  wooden  ones. 

There  is  yet  another  objection.  The  raiyai,  if  he  be  given  a 
furrow-turning  plough,  will  not  use  it  as  it  ought  to  be  used,  viz., 
allowing  it  to  run  flat  on  the  sole ;  but  he  will  stick  the  point  into 
the  ground,  just  as  he  does  with  the  native  implement,  and  the 
work  will  be  both  faulty  and  difficult  to  manage.  It  was  at  Nadiad 
that  I  saw  a  Native  working  with  the  "  S  aidapef  plough ;  the  front 
wheel  was  quite  up  in  the  air,  and  never  ran  on  the  ground  at  all. 
I  saw  the  same  done  at  Seebpore,  with  a  plough  introdu,ced  by 
Mr.  Sen  j  but,  when  the  man  was  shown  how  to  use  it  properly,  the 
work   was  very  good. 

Un.til  the  fojcagoing  objections,,  notably  the*  first  and  third,  (cost 
and  difficulty  of  repair),  are  met,  I  do  not  thi?ik  that  iron  ploughs 
will  be  used  to  any  considerable  extent. 

Objections  to  278.  Even  if  properly  used,  a  plough  that  goes  deep  may   do 

deep  ploughing  harm  whoro  a  native  one  would  not,  viz.,  by  turning  up  inferior 
soil,  and  by  bringing  lumps  of  limestone  {kankar)  to  the  surfece. 

Again,  it  is  quite  possible  that,  were  deeper  ploughing  to  be  in 
vogue,  the  moisture^  which,  in  the  case  of  some  soils,  it  i?.  so 
necessary  to  retain,  might  be  lost.  The  turning  over  of  a  furrow 
is  not  always  an  advantage  in  India;  if  the  soil  be  at  all,  stiff,  the 
sun  will  rapidly  bake  the  slice  turned  over;  it  will  remain  more  like 
a  brick  than  like  soil,  and  will  UQt  readily  pulverise  again.  This 
would  not  occur  with  the  native  pjqugh,  the  aiction  of  which  is 
more  like  that  oi  a  pointed  stick  ruming  through  the  gro,un4, 
just  below  the  surface,  say  2^  to  3  inches  deep,  simply  stirring 
and  loosening  it,  For  hard  aad  3un-bak;ed^grQun4,  suob  as  i^  often 
met  with,  no  actiOA  could  be  better  adapted,  and,  ii)  a  triajl  at 
Meerutj  I  saw  an  English  plough  completely  faiU.  on  such  land, 

I  have  Mr.  W.  B.  Hudson's  (Tirhoot)  authority  for  saying 
that  fof  breaking  up  land  in  wet  weather  the  native  plough  is 
better  than  a  furrow-turning  one,  for  the  latter  throws  over  a  sliee 
which  will  not  break  down  readily. 
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In  black  soil,  top,  a  plough,  that  goes  deep  is  bad,  if  no  rain 
falls  after  ploughing. 

The  fine  tilth  produced  by  the  frequent  ploughing  with  a 
native  plough  produces  a  surface  which  will  absorb  water  better 
if  rain  follows,  than,  would  that  left  by  a  furrow-turning  plough. 

Against  deeper  ploughing  it  may  also  be  said  that  there  is  so 
little  manure  to  go  on  the  land,,  that  more  would  be  lost  if  the  soil 
were  turned  up  to  a  greater  depth. 

Even  when  deep  ploughing  is  employed,  as  by  Mr.  Sabapathi 
Mudliar  at  Bel'laiy,  this  is  only  done  once  in  four  years  with 
the  Swedish  ploughs  Ihe  native  plough  is  used  for  the  rest  of 
the  time. 

Furth«5r,  land  is  frequently  infested  with  weeds,  such  as  &u»da 
{SaceAamm  ciliare),  which,  if  buried,  will  readily  spring  up,  and 
whereas  the  native  plough,  with  its  digging  action,  tears  the 
weed  cat  an.d  brings  it  to  the  surface,  a  furiow-turning  pfeugh 
wauld  cover  it  over,  and  give  to  it  the  very  bed  it  required  for 
propagating  itself.  So,  too,  would  it  be  with  a  field  covered  with 
dub  grass  {Gynado'a  Dactyion),  every  joint  of  which  will  grow 
again.  For  rice  cultivation,  nothing  but  a  digging,  and  stirring 
plough,  like  the  native  one,  would  do  any  good,  working,  as  it 
does,  among  mad  with  several  inches  of  water  over  it.  For  break- 
ing up  new  la^d  the  native  plough  has  also  advaiitages^  and  some- 
what resembles  the  tearing  action  of  the  "  steam-digger..  " 

279.  At  the  Meerut  (North-West  Provinces)  Agricultural  Show  Trials  of  native 
I  was  a  witness  of  work  done  by  native  ploughs  brought  into  *fou''h?''"'°*" 
competition  with  English  and  "improved  "  ones.  The  field  had  oat- 
stubble  on  it,  and  but  few  weeds.  The  English  ploughs,  drawn  by 
horses,  were  altogether  handicapped  by  the  smallness  of  the  plots, 
and  by  the  difficulty  of  turning,  go  that  they  bad  no  chance  oiE 
even  showing  qtdck  work.  Sut  the  long  slice  turned  over  (the 
ground  being  wet  below  the  surfeee)  soqn  began  to  dry  in  one  mass, 
and  looked  very  like  forming  into  a  hard  brick  under  the' influence 
of  the  hot  sun,  whereas  the  native  plough  just  scraped  the  soil  up, 
leaving  it  very  fairly  pulverised,*ahd  the  stubble  expos.ed  on  its 
surface.  The  best  work,  in  the  judges*  opinion,  and  in  my  own 
also,  was  done  by  a  "  Watts  "  plough,  for  the  soil  was  quite  inverted, 
and  yet  it  crumbled  as  it  fell,  covering  over  the  stubble  com- 
pletely, and  leaving  the  appearance  of  the  field  far  more  even 
than  in  the  case  of  the  other  ploughs.  The  covering  in  of  the 
stubble,  as  I  shall  explain  presently,  may  be  an  advantage  or  a 
disadvantage,  according  to  the  nature  of  the  weeds  and  grass 
turned  in  with  it.  But,  after  all,  the  judging  of  the  merits  of 
ploughs  by  mere  inspection  of  the  ground  ploughed,  partakes 
greatly  of  the  nature  of  specu]l^tion.  Before  t^e  question  of 
"improved'*  as  against  native  ploughs  can  be  settled  for  India, 
there  must  be  actual  demonstration  of  the  superiority  of  the  crops 
grown  by  one  method  as  against  those  by  the  other. 

I  am  vrell  aware  that  deep  ploughing  has  been  advocated  by  Mr- 
Benson  and  others  of  great  experience  in  India,  and  also  that  some 
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experiments  carried  out  on  a  small  scale  at  the  Cawnpore  ij^arm 
seem  to  point  to  the  advantage  of  deep  as  against  shallow  plough- 
ing ;  but,  although  I  am  ready  to  allow,  as  I  shall  state  later,  that 
there  are  occasionally  instances  where  deeper  ploughing  may  be 
useful,  I  am  obliged  to  conclude  that  it  has  not  yet  been  proved 
that  it  would  be  of  general  advantage,  and  I  could  not  therefore 
recommend  it.  Nor  has  it  been  shown  that  a  mould-board  w 
required  on  ploughs  iu  India.  As  to  the  Cawnpore  experiments, 
I  do  not  regard  them  as  conslusive,  and  they  are  on  much  too 
minute  a  scale.  If  the  raiyat  can  be  shown,  not  a  small  plot,  but 
a  whole  field  divided  into  two  parts,  one  ploughed  with  the  native 
plough,  the  other  with  an  "  improved "  plough  which  he  can 
purchase  and  also  work  with  his  own  cattle,  he  may  be  led  to 
believe  iu  the  superiority  of  the  deeper  ploughing  when  he  sees  a 
better  crop  produced  on  that  half  than  on  the  other. 

piSn"in%  280.  It    has    been    said    that  if    the    native    cultivator    had 

givoji  bj Native  "improved"  ploughs  he  could  dispense  with  the  many  plougbings 
which  he  gives  to  the  land,  and  that  he  would  thus  save  himself 
the  cost  of  going  over  his  field  again  and  again,  crossing  and  re- 
erossing.  These  ploughings  are  always  3  or  4  in  number  for  ordi- 
nary crops,  and  8,  12,  and  even  as  many  as  20,  foi  sugar-cane  and 
other  special  crops.  But  the  answer  is,  that  the  end  is  achieved 
in  time,  a  finer  and  better  tilth  is  obtained,  and  the  moisture  is  not 
lost.  Besides,  the  raiyat  has  his  bullocks,  and  it  costs  no  more 
whether  he  works  them  or  not,  and  his  labour  is  not,  as  a  rule, 
hired  labour  for  which  he  has  to  pay,  but  is  his  own  or  his  family's. 
Ploughing,  too,  is  generally  done  on  a  mutual  accommodation 
system,  neighbours  working  together  on  one  another's  fields,  and 
in  turn  lending  bullocks  for  the  ploughing. 

It  has  been  pointed  out  by  Mr.  Benson  and  others  how  impor- 
tant it  is  to  get  sowing  done  early,  and  that  a  crop  is  often  lost  by 
the  land  not  being  sown  in"  time.  But  ploughing  is  an  operation 
which  goes  on  more  or  less  the  whole  year  round,  and  it  is  mainly 
where  a  broad  stretch  is  put  in  -with  one  and  the  same  crop  that 
there  is  the  urgency  spoken  of,  and  this  urgency  is  rather  in  the 
sowing  than  in  the  actual  ploughing  or  breaking  up  of  the  land. 
I  cannot  see  that  the  greater  area  which  an  "  improved  "  plough 
would  prepare  in  a  given  time  would  compensate  for  the  disadvan- 
tages which  the  raiyat  would  meet  in  the  extra  cost,  difiBculty  of 
repair,  and  the  need  o£  stronger  cattle,  whilst,  as  regards  the  soil 
itself,  I  think  it  would  in  most  cases  be  left  in  a  better  condition 
by  the  native  plough. 

Had  the  raiycA  to  pay  for  the  labour,  I  could  understand  that 
this  item  would  counterbalance  the  cost  of  an  "  improved  "  plough, 
but  this,  as  I  have  stated,  is  seldom  the  case. 

Where  cultivators  are,  as  a  class,  inferior,  it  is  quite  possible  that 
they  may  delay  sowing  too  long,  but  this  is  hardly  the  fault  of 
the  native  plough,  and  it  would  not  occur  among  the  better  culti- 
vators, as,  for  example,  those  of  the  North- West  Provinces, 
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281.  There  are  cases,   however,  where  "  improved  "  or  EDglish  S'™"^'"" 
ploughs  taay  be  profitably  used.     This  will  be,  I  think,  only  where  ploughs  may  to 
there  are  large   areas  to  be  cultivated,  time  being  thus  a  matter  ™°  ''"   *  ^' 
of  importance,   and  the  economy   of   quick  labour  and  improve- 
ments having  room  to  show  itself,  so  that  the  question  of  first  cost 
becomes  relatively  of  no  consequence.  This,  in  my  opinion,  accounts 
for   the   adoption  of  the  "  Hindoostan "     plough  by  the  indigo 
planters  of  Behar  over  their  wide  fields,  but  the  raiyat,  thoagh  I 
bear  that  he  likes  the  plough,  cannot  afford  to  go  to  the  expense  of 
adopting  it  on  his  small  plot  or  holding. 

Both  Mr.  Sabapathi  Mudliar,  at  Bellary,  and  Mr.  Sabanayagam 
Mudliar,  at  Shiyali,  are  large  landed  proprietors,  and  I  could 
understand  the  advantage  to  them  of  the  "  improved  "  ploughs. 
The  latter  gentleman  had  287  tillage  cattle,  and  he  reckoned  that 
he  could  do  13  acres  with  the  "  improved  "  plough  in  the  time  that 
the  native  wooden  plough  was  doing  4  or,  at  most,  5  acres.  So  this 
meant  to  him  an  economy  of  cattle. 

In  Behar  I  have  seen  even  the  steam-plough  do  good  service,  Jw^  *"' 
and  Mr.  W.  B.  Hudson  told  me  that  he  considered  it  a  good  plan 
to  plough  with  it  about  half  an  inch  deeper  each  time,  so  as  to 
bring  a  fresh  layer  of  soil  into  use.  Again,  at  Captain  Chapman's 
estate  at  B&ti,  Oudh,  I  saw  a  steam-plough  at  work.  The 
"cultivator''  was  employed  for  the  purpose  of  breaking  up  land 
and  bringing  it  under  cultivation.  The  land  had  previously  formed 
the  bottom  of  a  lake,  and  such  a  matting  of  weeds  and  roots  I 
have  seldom  seen.  The  'steam-plough  had  as  hard  a  task  set  as 
was  possible  to  imagine,  but  it  did  its  work  splendidly ;  side  by 
side  was  other  land  which  had  before  been  in  the  same  state,  but 
now,  mainly  as  the  result  of  steam-ploughing,  was  bearing  magni- 
ficent crops.  Had  not  the  well-known  zeal  and  energy  of  Captain 
Chapman  brought  the  resources  of  improved  machinery  to  bear  on 
this  land,  it  would  be  unreclaimed  still,  for  I  am  sure  that  no  im- 
plement other  than  the  steam-plough  could  have  possibly  done  the 
work. 

There  are  yet  other  cases  in  which  I  think  an  iron  plough  might  ise?n?'on  clean 
do  good.  When  land  is  clean  and  free  from  weeds  such  as  kunda  land. 
{Saccharum  ciliare),  the  turning  over  of  a  furrow  would  bury  the 
stubble,  so  as  to  allow  it  to  rot  and  serve  as  manure  to  the  land.  In 
the  trial  of  ploughs  which  I  saw  at  Meerut  the  native  ploughs  left 
the  stubble  (oat-stubble)  exposed  on  the  surface  of  the  soil,  but  with 
the  "  Watts"  plough  the  stubble  was  entirely  covered  in,  and  the 
field  was  left  very  even  and  clean.  If  there  be  nothing  but  stubble 
and  harmless  weeds,  the  turning  in  of  these  would  enrich  the  soil  by 
the  added  manure  provided  in  the  decomposing  stubble  and  grass, 
instead  of  wasting  it  as  the  native  plough  would.  If,  however,  the 
weeds  were  of  such  a  nature  as  to  spring  up  again  after  being  buried, 
the  harm  done  by  inverting  the  soil  and  covering  them  in  would  be 
much  greater  than  the  benefit  received  manurially. 

In  preparing  land  for  sugar*  cane,  a  Native  will  plough  8,  1%,  ironpiongha 
OX  even  20  times,  ip  or4er  to  get  deep  enough,  and  to  repder  the  °u|u-oane. 
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Deep  and  Shallow  Ploughing  compared. 


Iron  ploughs 
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rains  very 
heavy. 
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oee  of  seed- 
drills,  mowiDK 
and  reaping 
machines, 
threshing 
machines,  etc. 


Threshing 
machines  and 
winnowers. 


Their  limited 
nee. 


Boil  fine  enougli.  Here  I  am  sure  that  deep  ploughing  at  the  first 
would  effect  a  great  saving  of  latour.  The  poBsi-ble  loss  of 
moietTirehas  not  to  be  considered,  for  sugar- cane  is  almost  univer- 
sally watered  artificially.  As  a  matter  of  fact,  in  the  sugar-culti- 
vation around  Poona  it  is  the  practice  to  plough  7  inches  deep  with 
an  S-bullock  plough. 

Lastly,  it  sometimes  happens  that,  when  heavy  rains  come  on 
suddenly,  the  surface  soil  may  get  super-saturated  and  water- 
logged, the  lower  layer  remaining  firm  and  dry,  whereas,  had  the 
soil  been  deeper  ploughed  it  would  have  retained  the  water  better 
and  have  allowed  it  to  sink  in  to  a  greater  depth,  instead  of  soaking 
merely  the  surface  soil,  and  then  running  off. 

282.  If  for  ploughs  of  new  designs  there  be  but  little  room, 
still  less  is  there  for  more  expensive  implements,  such  as  seed- 
drills,  mowers,  reapers,  threshing  machines,  etc.  The  native 
seed-drill  will  strike  every  one  who  sees  it  at  work  as  being 
wonderfully  efiicient,  and  leaving  little  to  be  desired.  At  the 
Saidapet  I'arm  was  an  English  seed-drill  which  had  been  purchased 
at  a  cost  of  Rs.  77,  but  that  the  raiyat,  having  already  an  efficient 
implement,  would  ever  go  to  this  expense  is  most  improbable.  I 
can,  however,  understand  that  when  one  watches  the  slow  process 
of  reaping  a  crop,  a  number  of  men  (and  often  women  too)  squat- 
ting down,  cutting  handfuls  at  a  time,  laying  them  in  bundles, 
and  then  leisurely  taking  these  homo,  he  will  naturally  think 
that  a  mowing  or  reaping  machine  would  pay  better  in  the  end. 
But  it  is  far  otherwise,  for  there  is  no  fear  of  rain  falling  and  thus 
injuring  the  crop,  and  the  raiyat  gets  all  his  work  done  in  time, 
and  very  much  more  cheaply  than  if  he  used  machinery.  Experi- 
ence shows  that,  even  in  England,  when  labour  falls  below  a  certain 
level,  it  does  not  pay  to  use  machinery,  and  reaping  by  hand  may 
still  under  some  conditions  be  more  economical  than  by  machinery. 
So  is  it  with  threshing  machines ;  the  cultivator  has  his  bullocks ; 
they  >m ay  as  well  work  and  tread  out  the  grain;  he  has  no  fear 
of  bad  weather  coming,  and  no  urgent  call  on  his  time,  nor  hired 
labour  to  pay ;  besides,  he  gets  the  broken  straw  and  chaff  {bkusa) 
soft,  so  that  his  bullocks  will  eat  it  readily.  At  the  Cawnpore 
Farm  there  is  a  threshing  machine  the  price  of  whicli  is  Bs.  1 88, 
but  it  is  almost  needless  to  say  that  none  of  this  kind  have  as  yet 
been  sold. 

283.  Threshing  machines  and  winnowers,  however,  demand 
somewhat  more  attention,  by  reason  of  the  importance  attaching 
to  the  cleaning  of  grain,  more  especially  that  of  wheat.  It  is  only 
on  large  estates,  the  '•'concerns"  of  indigo  planters,  and  by 
Europeans  generally,  that  threshing  maohines  will  have  any  actual 
use  on  the  farm  itself,  and  then  it  will  be  because  in  such  cases  there 
is  a  great  deal  to  thresh,  labour  has  to  be  hired,  and  saviqg  of  time 
is  thus  an  object  in  view.  Against  them  it  is  urged  that  they 
break  and  chip  the  wheat  a,  good  deal ;  that  they  do  not  separate 
gram  from  wheat ;  and  that  the  bk<usa  is  not  rendered  short  or  soft, 
as  it  is  by  the  process  of  treading  out  with  bullocks. 

Inasmuch  as  the  planter  grows  his  oats,  barley,  or  other  grain 
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not  for  export,  but  for  use  on  his  estate,  the  objection  as  to  the 
appearance  of  the  eample  does  not  matter  to  bim,  and  he  finds^ 
too,  that  bis  cattle,  after  a  short  time  and  on  getting  used  to  it, 
will  perfectly  well  eat  the  straw  thrashed  by  the  machine.  How- 
ever, to  meet  the  objection  (one,  I  think,  based  on  custom  and 
idea  only),  in  some  modern  threshing  machines  an  arrangement 
for  softening  the  straw  has  been  added.  Winnowing  machines 
have  met  with  more  favour  from  the  eultivatot  than  have  thresh- 
ing machines,  and  he  is  ready,  I  think,  to  admit  their  usefulness. 
If  a  small  and  not  overexpensive  machine  could  be  snppKed  to  the 
raiyat,  as  an  inducement  towards  cleaning  his  grain  better,  he 
might  adopt  it.  But  where  exporting  of  wheat  is  praetieed,  the 
grower  is  met  by  the  trade.  difBculty  that  he  cannot  get  a  better 
price  for  clean  wheat  than  for  uncleaned,  and  aa  long  as  this  is  the 
case  there  will  be  only  the  inducement  of  saving  of  time  to  act  in 
favour  of  threshing  machines  and  winnowers.  To  the  raiyat  this  cattie-power 
is  of  no  consequence,  and  some  experiments  conducted  by  Mr,  power  com- 
Finucane  tend  to  show  that  treading-ont  of  corn  by  bullocks  is  p"^^* 
more  economical  than  steam -threshing.  It  may  be  said  generally, 
as  regards  machines,  that,  where  speed  is  not  reqtiired,  cattle-power 
will  always  beat  steam-power  in  India. 

284.  Anyone  who  has  watched  the  clever  devices  of  the  native  Native  impie- 
cultivators  in  the  implements  which  they  use  lorlarrowing,  level-  Si'd'efle'ctiJe?"' 
ling,  drilling,  raising  water,  etc.,  will  see  that  if  anything  is  to  re- 
place the  existing  implements  it  mnst  be  simple,  cheap,  and 
effective.  He  will  indeed  1'e  a  clever  man  who  introduces 
something  really  practical.  I  was  especially  struck  with  the 
effectiveness  of  a  small  hand-pick,  in  common  use  for  dig- 
ging holes  to  put  seedlings  into.  Another  useful  implement  is 
tbe  kodali  or  hoe;  I  have  heard  indigo  ;planters  say  that,  if 
they  could  afford  it,  they  would  prefer  to  have  their  fields 
broken  up  with  this  hoe  rather  than  with  any  kind  of  ploQofh. 
The  Native  raises  the  kodali  above  his  bead  and  brings  it  down 
with  force  into  the  soil.  It  penetrates  about  4  inches,  and  brings 
up  tbe  soil  in  large  blocks  which  are  left  to  weather  down.  D4b 
grass  {CifiioBon  Dacfylon)  can  be  exterminated  in  'this  way. 

A  short-handled  hoe,  called,  in  some  parts,  a  mamati,  is  in 
general  use  also,  and  is  a  most  bandy  tool.  I  was  very  pleased, 
again,  with  a  kind  of  wooden  sledge  which  I  saw  at  Igatpuri,  and 
which  is  used  for  carrying  rice  seedlings  from  one  place  to  another 
for  transplanting-  As  many  as  would  naake  head-loads  for  10 
men  are  piled  upon  the  sledge,  and  it  is  safely  dragged  by  bullocks 
over  fields  and  roads,  however  rough,  and  sometimes  to  considerable 
distances. 

In  speaking  df  attempts  made  at  improving  native  implements,  improTement 
I  am  reminded  of  a  story  which  I  heard  about  a  man  who  tried  to  "atiTCuSes 
introduce  spade  digging  into  India.  Hearing  that  the  Native 
did  not  wear  shoes,  he  had  a  broad  piece  joi  iron  fixed  on  to  the 
spade,  so  that  the  foot  might  be  put  on  it  more  easily;  but  be 
quite  forgot  that  the  Native  never  uses  his  l^s  or  feet  f off  driving 
anything  into  the  ground  with  foice,  but  doeB  so  entirejjr  with  his 
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arms.  It  is  useless  to  try  to  make  the  Native  do  anything  of  this 
kind  except  in  his  own  way.  Take,  for  example,  the  case  of  men 
mending  a  road  and  shovelling  stones  on  to  it ;  they  do  not  work  as 
English  labourers  would,  but  one  man  holds  the  handle  of  the 
shovel  while  another  pulls  at  a  rope  fixed  on  the  lower  part  of  the 
handle  just  above  the  iron.  In  this  way  the  stones  are  scraped  np 
on  to  the  shovel  and  deposited  where  wanted.  It  is  the  same 
with  ploughs;  a  Native,  if  given  a  double  handled  plough,  would 
naturally  conclude  that  it  was  meant  to  be  guided  by  two  men, 
one  at  each  handle. 

iSpie'ment°°haa'        ^^^'  Ii^genious  though  native  implements  be,  and  hard  though 
beenoffeotod.     they  be  to  improve  upon,  there  are,  nevertheless,  instances  to  show 
that  here  and  there  it  can  be  done.     These  I  proceed  to  consider. 

innpiewenta  sold  286.  At  the  Cawnpore  Experimental  Farm  several  kinds  of 
Tana..  ""^"^  implements  are  manufactured  and  sold  yearly.  In  1888-89,  84 
ploughs  ("Watts  "  and  "  Kaisar"),  22  pumps,  24  corn-grinders 
(costing  Rs.  25  each),  and  8  chaff-cutters,  were  sold  at  the  Cawn- 
pore Farm.  Sometimes  implements  are  given  out  on  trial,  but 
most  are  sold  outright. 

Thocannporo  The  pump  sold  here  is  generally  known  as  the  "Cawnpore 

''"'°'^'  pump."     It  is  a  kind  of  chain  pump,  and  is  admirably  suited  for 

raising  water  the  depth  of  which  below  the  surface  does  not  exceed 
20  feet.  The  pump  has  had  considerable  success  in  the  neigh- 
bourhood, though  it  hardly  comes  within  the  raiyat's  means ;  the 
prices  are,  for  3  feet  to  10  feet  depth,  Rs.  40 ;  for  15  feet  depth, 
Rs.  45 ;  and  for  20  feet  depth,  Rs.  50.  This  pump  is  an  adapta- 
tion from  one  brought  by  Sir  Edward  Buck  from  Australia,  After 
a  long  series  of  careful  trials  and  modifications,  made  under  the 
supervision  of  Mr.  W.  J.  Wilson,  of  the  Irrigation  Department, 
North- West  Provinces  and  Oudh,  it  was  found  that  for  depths 
between  15  feet  and  20  feet  the  pump  could  beat  all  the  native 
devices  for  raising  water,  but  that  at  depths  shallower  than  15  feet 
or  so,  and  again  at  depths  exceeding  20  feet,  the  native  appli- 
ances were  superior, 
sagar-miiis.  287.  The  success  that  has  attended  the  introduetion  of  iron 

sugar-mills  has  been  touched  on  in  passing  [see  paragraph  376). 
In  many  parts  they  have  quite  replaced  the  old  clumsy  native 
wooden  mills.  The  native  mills  are  either  the  holhu,  a  mortar 
and  pestle  arrangement,  in  which  the  cane  is  bruised  and  pressed, 
or  else  wooden  roller-mills,  of  which  there  are  two  kinds,  the  gundi 
or  cherki,  consisting  of  two,  or  sometimes  three,  upright  wooden 
rollers,  and  the  helna,  used  in  the  Punjab,  and  made  of  two  horizon- 
tal wooden  rollers.  The  wooden  mills  cost  Rs.  2  0  to  Rs.  30,  and 
last  about  10  years.  They  are  hard  to  work,  and  do  the  pressing 
very  ineffectually,  the  canes  having  to  be  passed  through  the  rollers 
several  times,  always  three  or  four,  and  sometimes  as  many  as 
eight  times.  The  only  points  in  favour  of  the  wooden  roller-mills 
are,  that  they  can  be  made  locally,  and  that  the  canes  have  not  to 
be  chopped  up  or  cut  into  short  lengths,  as  is  the  case  with  the 
kolhu  and  with  the  iron  mills ;  thus,  the  fibre,  after  pressing,  is 
available  for  rope-making,  and  especially  for  ropes  for  wells.     For 
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the  latter,  purpose  the  sugar-cane  fibre  is  much  prized,  as  it  ysrill 
stand  the  constant  immersion  in  waternecessitated  by  the  employ- 
ment of  the  Persian  wheel,  the  method  of  raising  water  most  com- 
mon throughout  the  Punjab.  Still,  it  has  been  rightly  pointed 
out  that  there  are  quantities  of  munj  grass  {Sacciarum  ciliare), 
which  would  serve  the  same  purpose  quite  as  well. 

288.  Anyone  possessing  a  knowledge  of  the  chemistry  of  fer-  Circumstances 
mentation  is  well  aware  how  great  may  be  the  gain  or  how  great  Sufr-tu°^of'* 
the  loss  resulting  from  attention  to  or  neglect  of  the  numerous  ™sar. 
and  often  seemingly  minute,  points  which  affect  the  condition  of 
fermentable  substances,  such  as  the  juice  of  the  sugar-cane.    Clean- 
liness, rapidity  of  expressing,  speedy  transference  to  evaporating, 
pans,  rapid  boiling,  extent  of  surface  exposed,  removal  of  non-crys- 
tallisable  matters,  proper  desiccation,  and  final  careful  storage,  are 
considerations  which  favourably  influence,  in  a  most  marked  way, 
the  out-turn  from  one  and  the  same  quantity  of  original  material 
worked  npon.     There  are  a  number  of  other  determining  factors, 
such  as,  the  variety  of  cane  grown,  the  method  of  cultivation,  the 
manuring  given,     the  influences  of  soil,   weather,  and   watering, 
the  time  of  cutting  the  canes,  and  the  rapidity  with  which  the 
canes  are  taken  to  be  pressed.     On  all  these  matters  knowledge  in  Needofscien- 
India  is  but  limited,  and  a  wide  field  is  still  open  for  enquiry.     On  ""  «°4niry. 
one  or  two  points  there  is  some  general  knowledge,  as  for  instance, 
that  the   quicker  the   juice   be  expressed,  and  the  more  cleanly 
the  process  be,  the  larger  will  be  the  actual   yield   of   sugar. 
In  these  respects  the  Beheea  sugar-mill  and  its  imitators  show  Aavantaees  of 
great  improvement  over  the  native  methods.     The  iron  mill  has  t^e  iron  engar- 
also  the  advantage  of  being  portable,  and  it  can  be  worked  by  the  nstive^miiis! 
labour   which  the  rait/af  can  command.     The  Beheea  mill  was 
introduced  in  1873-74,  and,  as   first  manufactured,  was  a  two- 
roller  one,  costing  from  Bs.  80  to  Bs.  100,  bat  within  the  last 
seven  years  a  three-roller  mill  has  been  introduced,  and  is  a  greatly 
improved,  though  necessarily  more  expensive,  machine.    It  crushes 
the  cane  before  it  is  pressed,  and   thus  presents  it  flat  to  the 
pressing  rollers.     I  have  spoken  of  the  difficulty  attending  the 
repair  of  the  iron  mill,  and  how  the  proprietors,  Messrs.    Thomson 
and  Mylne,  have  met  this  by  establishing  depdts  throughout  the 
country,  where  worn-out  mills  can  be  replaced  by  new  ones. 

The  careful  and  prolonged  study  of  what  the  Native  really 
requires  has,  in  this  instance,  resulted  in  the  production  of  a 
machine  the  advantages  of  which  have  been  clearly  grasped  by 
him ;  hence  the  progress  made. 

289*  I  give  the  following  instances  of  the  extension  of  the  use  instances  or 
of  the  iron  sugar-mill :—  of  hon°sag«.' 

The  Fnnjab  AdmiDiBtration  Beport  (1889)  speal^s  of  the  Beheea  sugar'  i.  panjab. 
mill  and  its  modifications  as  being  "the  only  implement  successfully  in- 
"trodnced  into  the  Punjab  in  late  years."  Id  Eohtak  it  is  "driving  the  old 
"  kolhw  (native  mill)  out  of  use" ;  in  Eapuithaia  the  substitution  of  it  for 
wooden  mills  is  actively  encouraged.  At  first  the  cultivators  ivould  not  take 
it ;  but  when,  in  1886,  as  the  result  of  competition,  the  price  came  down 
first  30  mills  were  pnicbaeed,  and  later  on  200  more.  There  is  abundance  of 
munf  grass  (Saceharutn  ciliwe)  at  Kapuithala  to  serve  for  well  ropes.    In 
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HoBhiarpnr  the  iron  mill  is  coming  into  use ;  the  native  mill  (5«{na).is  worked 
by  three  pairs  of  bnllooks  and  the  cane  has  to  be  passed  through  the  rollers 
several  times. 

From  Bengal  there  are  many  reports  of  the  extension  of  the  ase  of  the 
iron  milli  e.g.,  in  Lohardaga,  Falaman,  and  Rungpora.  In  Palaman  the  native 
kolhu  has  been  driven  out  of  nse,  and  in  Rnngpore,  on  one  Estate  (Balashan) 
alone  there  are  300  iron  mills  in  use. 

At  Hospet,  in  Madras,  I  fonnd  that  75  Beheea  mills  had  been  sent  there 
between  January  and  August  1884  alone.  Mr.  Gond,  of  Hospet,  has  since 
pnshed  the  sale  of  iron  mills  largely,  and  they  are  highly  appreciated  ;  there 
are  now  600  Beheea  mills  in  the  district,  and  the  wooden  mills  are  all  gone. 
The  iron  mills  are  hired  out  for  one  rupee  per  day.  Mr.  Goud  told  ine  that 
there  is  a  large  field  for  iron  mills  in  Hyderabad,  as  the  people  have  not  yet 
given  up  their  wooden  mills. 

Prom  Bombay  it  is  reported  that  in  ono  village  alone,  vis.,  Velur,  in  Valva 
taluk,  Satara,  there  are  120  iron  mills  in  use.  The  mill  is  pushing  its  way 
in  the  Deccan,  but  in  Gujarat,  with  few  exceptions,  the  wooden  mill  still  holds 
sway. 

It  is  in  the  North- West  Provinces  that  most  advance  has  been  made,  and 
iron  mills  are  almost  general.  The  Beheea  firm  have  dep&ts  at  Saharanpur 
and  elsewhere. 

290.  It  is  not  for  me,  without  special  investigation  and  trial, 
to  go  into  the  respective  merits  of  rival  iron  sugar-mills,  but  I 
would  say  that  these  are  legitimate  points  for  Provincial  Agricul- 
tural Departments  to  enquire  into.  Experimental  Farms  are 
places  where  such  trials  should  be  exhaustively  carried  out. 

291.  Passing  from  the  sugar-mill,  I  would  next  mention  an 
implement  the  extended  use  of  which  would  be  attended  with 
much  benefit ;  I  mean  the  shallow  iron  evaporating-pan  for  boiling 
the  expressed  cane-juice  in.  The  more  rapid  evaporation  effected 
by  the  broad  shallow  pan,  as  against  that  with  the  narrow  and 
deeper  pan  generally  used,  would  give  much  less  opportunity  for 
secondary  fermentations  setting  up,  and  for  impurities  finding 
their  way  into  the  juice.  Both  of  these  eircumstancea  will  cause 
a  loss  in  the  amount  of  crystallisable  sugar  yielded.  In  Palaman 
(Bengal)  the  shallow  pan  is  in  use,  but  not  in  Lohardaga,  nor  yet 
in  Dacca ;  in  the  latter  earthen  pans  are  employed.  In  Gujarat 
(Bombay)  the  use  of  the  shallow  pan  is  universal,  but  it  is  not 
known  in  Bassein,  where  deep  narrow  copper  pans  are  in  vogue. 

292.  Still  more  recently  a  centrifugal "  drier  "  or  su^ar  "  turbine*' 
has  been  introduced  into  India  j  it  effects  the  rapid  separation  of 
the  molasses  from  the  crystals  of  sugar.  Though  worked  by 
hand,  and  very  efficient,  it  is  of  necessity  expensive,  and  cannot  as 
yet  be  expected  to  be  applicable  except  where  sugar  is  made  on  a 
tolerably  large  scale,  or  by  a  combination  of  rmyata.  A  sugar 
'*  turbine*'  of  36-in<A  size  will  deal  with  50  maunds  of  crude  sugar 
in  10  hours. 

293.  Plonglis,  winnowing  machines,  and  iron  sngai-mills  are 
about  the  only  implements  which  the  Natives  have  in  any  way 
appreciated,  and,  among  these,  the  success  of  the  last-named  has 
been  much  the  most  marked. 

Of  other  implements,  I  must  say  that  it  is  not  likely  that  they 
;  into  the  raiiga^s  agricultural  system 
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ChafE-outters  may,  perhaps,  be  here  and  there  appreciated,  and  » 
few  have  been  sold  at  Cawnpore ;  so,  too,  may  it  be  with  corn* 
grinding  machines.  Others,  snch  as  bone-mills,  water.pnmps 
driven  by  wind,  cream-separators  and  other  dairy  implements, 
mowing,  reaping,  and  threshing  machines,  elevators,  cotton-presses, 
etc.,  will  only  be  employed  on  large  Estates,  on  Grass  Farms,  or 
in  connection  with  towns. 

I  can,  however,  indicate  one  implement  of  which  there  is  need  j  ^"J^j'l^"" 
this  is  a  portable  oil-pressing  mill.  At  present  the  mortar  and 
pestle  arrangement  adopted  in  the  native  wooden  oil-mill,  thongh 
efEective,  is  cambrons.  Its  cost  is  Rs.  50.  In  consequence,  all 
the  oil-seed  has  to  be  broaght  to  a,  place  where  there  happens  to 
be  a  mill.  What  is  wanted  is  an  oil-mill  of  a  domestic  size,  which 
a  woman  can  work  inside  the  enclosure  of  her  own  house.  A  way 
seems  open  for  some  one  to  replace  the  present  oil-mill  with  some 
such  machine  as  that  with  which  Messrs.  Thomson  and  Mylne 
supplanted  the  wooden  sugar-mill. 

294-  But  improvement  in  implements,  or  rather  in  the  transference  o? 
cultivation  by  their  means,  need  not  always  proceed  from  ?b6  of  native 
oiitttde  existing  Indian  practice,  oometimes  it  may  be  round 
that  in  a  particular  district  an  implement  is  unknown,  or  is  inferior 
to  one  in  use  elsewhere,  and  Improvement  may  be  effected  by  the 
transference  of  practice.  At  a  little -distance  from  Ferozepore,  on 
the  way  to  Ludhiana,  Mr.  E.  B.  Francis  showed  me  some  light 
sandy  land  on  which  when  a  shower  of  rain  falls  soon  after  sowing 
a  crust  is  very  apt  to  form,  so  that  the  young  shoots  cannot  force 
their  way  through  it.  This  is  especially  the  case  with  barley  and 
rather  less  with  wheat;  when  it  forms,  the  people  habitually  re-sow 
the  crop,  for  they  have  no  implement  corresponding  to  a  harrow. 
I  have  instanced  how  careful  the  Behar  indigo  planter  is  to  break 
up  this  crust  the  instant  it  forms,  using  a  bullock-rake  or  harrow 
having  spikes  some  8  inches  long  and  penetrating  about  1  inches 
into  the  soil.  An  implement  of  this  kkid  if  introduced  at  Feroze- 
pore  would  entirely  dispense  with  the  necessity  of  re-sowing.  The 
improvement  here  would  consist  in  a  transference  of  native  methods, 
not  an  importation  of  foreign  ones.  A  similar  instance  is  that  of  a 
seed-drill  for  "  dry  "  (onirrigated)  cultivation.  In  the  northern  or 
Telegu  portion  of  Madras  such  a  drill,  is  used,  but  not  in  the 
southern  or  Tamil  portion,  where  the  grain  is  sown  broadcast  on 
"  dry  "  land. 

295.   Experimental  Farms  have  in  some  cases  been,  and  ought  "^i^ll^^^ 
to  be  still  ware,  the  places  where  different  implements  should  be  Experimental 
put  to  thorough  tests.     Subsequently  they  might  be  the  centres  fribStloSlj**" 
for  distribution  of  such  implements  as  had  been  found  to  be  really  them!™*"''  ^^ 
beneficial,  and   which  the  raiyat  would  be  able  to  avail  himself  of. 
But  much  more  care  must  be  exercised,  I  think,  than  has  been  given  ^^^^  '^'"ftj 
in  the  past  before  a  machine  goes  out  with  the  Farm's  imprimatur  past. 
on  it.     If  it  be  found  to  be  useless,  or  if  it  be  beyond  the  raiyafs 
reach,  it  will  not  redpund  to  the  Farm's  credit,  nor  to  that  of  the 
Agricultural  Department  of  the  Province.     I  have  seen  at  Experi- 
mental  Stations  implements  which  there  was  not   the  remotest 
chance  of  the  raiyat  ever  using,  and,  unless  these  are  really  required 
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for  the  economioal  management  of  the  Farm,  their  presence  for 
demonstration  purposes  is  a  useless  expense. 

M8octetin*^mon  ^®^'  ^^  conclusion,  I  would  remark  on  the  desirability  of 
ofscicntieo  employing  in  agricultural  enquiries  men  of  scientific  attainments, 
»^ri'cuUu°rii''"'  such  as  engineers,  chemists,  botanists,  geologists,  etc.,  whichever  the 
enqairies.  oircumstances  of  the  case  demand.  If  this  be  not  done,  such  experi- 

mental trials  will  lose  the  greater  part  of  the  value  that  might 
attach  to  them,  and  there  will  be  no  guarantee  as  to  their  being 
properly,  that'is,  scientifically,  conducted.  On  the  other  hand,  real 
value  may  be  derived  from  such  experiments  when  carried  out  on  a 
right  system  and  with  scientific  help.  It  is  most  desirable  there- 
fore that  Agricultural  Departments  should  employ  in  their 
enquiries  the  aid  of  skilled  experts. 
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297.  In  (ioDsidering  the  differences  of  agricultural  practice 
which  arise  from  the  possession,  in  one  district,  of  implements 
unknown  in  another  district,  we  have  passed  entirely  beyond  the 
second  main  division  of  differences  laid  down  in  Chapter  II.  No 
longer  do  external  surroundings  enter,  but  it  is  altogether  with  the 
third  division  that  we  have  to  do,  vis.,  the  differences  which  arise 
directly  from  want  of  knowledge. 

On  this  account  the  people  can  do  little  or  nothing  to  effect 
improvement,  while  from  the  peculiar  conditions  of  Indian  agricul" 
ture,  the  Government  cannot  do  much  either. 

In  brief,  I  do  not  think  that  there  is  any  great  scope  for 
improvement  in  the  raiyat's  farming  implements. 

Further,  where  any  improvement  is  possible,  it  will  come  mainly 
from  without  and  not  from  within,  i.e.,  by  the  application  of 
Western  science  to  native  ways  and  requirements.  "Very  occasionally 
only  will  it  be  possible  to  extend  the  use  of  a  native  implement 
already  in  use  in  one  part  but  unknown  in  another. 

The  introdnetion  of  the  Iron  Sugar-mill  has,  however,  clearly 
shown  that  marked  benefit  may  arise  from  the  employment  of 
machinery  of  Western  origin,  provided  this  be  carefully  adapted  to 
the  needs  of  the  Native.  Unless  this  provision  be  taken  failure  will 
certainly  result. 

Similar  benefit  may  result  from  the  use  of  shallow  evaporating* 
pans  for  sugar-boiling,  and  there  is  an  opening  for  a  portable 
oil-pressing  mill. 

Although  in  some  instances  deep  ploughing  is  advantageous, 
this  is  not  generally  the  case  in  India,  and  I  do  not  think  that  iron 
ploughs  will  take  the  place  of  the  native  wooden  ones  until  the 
difficulties  as  to  initial  cost  and  repair  can  be  met. 

For  winnowing  machines,  chaff-cutters,  and  corn  grinders  a 
limited  future  may  be  open,  but  other  implements,  such  as  mowers, 
reapers,  threshing  machines,  elevators,  bone-mills,  cream-separators, 
etc.,  a  use  will  only  be  found  on  large  Estates,  Grass  Farms,  or  in 
towns. 


230  Conclusions. 

The  work  of  Government  in  connection  with  the  introduction 
of  new  implements  is  to  submit  them  to  exhaustive  trial  at  Experi- 
mental Farms  and  to  work  them  side  by  side  with  the  native 
methods. 

If  the  advantage  of  a  new  implement  is  clearly  demonstrated^ 
then  the  Provincial  Agricultural  Department  should  make  its  Farm 
the  centre  from  which  to  distribute  the  implement  and  its  Shows 
the  means  of  exhibiting  the  machine  at  work. 

In  conducting  any  exhaustive  trials  the  Provincial  Agricul- 
tural Departments  should  make  use  of  experts  in  the  particular 
branches  of  science  connected  with  the  enquiry. 

m 
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298.   I  recommend : — 

The  exhaustive  trial  of  new  implements  at  Government 
Experimental  Farms. 

The  association  in  trials  of  Implements  of  men  specially 
skilled  in  the  respective  sciences  concerned  in  the 
enquiry. 

The  distribution  of  approved  Implements  from  Government 
Farms  and  the  utilisation  of  Agricultural  Shows  for 
demonstrating  the  working  of  such  Implements. 


SSI 


CHAPTER^XIII.  CHAPTEEXIII. 

OBOFS  AND  OULTIVATION,  Cbops  ahd 

CDLirTAiioir, 

299.  A  DESCRIPTION  either  of  the  crops  of  India  or  of  their  Boop»  of  thfs 
cnltivation   is  not  called  for  in  my  Report,  and  I  shall  therefore  ''''*^*"' 
only  deal  with  these  matters  in  so  far  as  any  suggestion  for  their 
improvement  can  be  made. 

300.  I  have  remarked  in   earlier  chapters  upon   the  general  taprovement! 
excellence  of  the  cultivation ;  the   crops  grown  are  numerous  and 

varied,  much  more  indeed  than  in  England.  That  the  cultivation 
should  often  be  magnificent  is  not  to  be  wondered  at  when  it  is 
remembered  that  many  of  the  crops  have  been  known  to  the 
raigats  for  several  centuries  ;  rice  is  a  prominent  instance  in  point. 
Tet,  that  improvement  is  not  impossible  may  be  seen  in  the  spread, 
within  recent  times,  of  indigo  and  jute  cultivation,  the  introduction 
of  tea-planting,  the  raising  of  the  potato  and  other  vegetables,  the 
growing  of  maize,  etc. 

(  301.  The  increasing  demands  of  other  countries  for  wheat,  changM  pro. 
oil-seeds,  cotton,  etc.,  have  exercised  an  important  influence  upon  the  °™  ^  ^^^°  ' 
systems  of  Indian  agriculture,  and,  whereas  the  raiyat  formerly 
looked  to  his  field  yielding  him  a  crop  which  would  provide  grain 
for  himself  and  his  family,  as  well  as  straw  for  his  cattle,  the 
element  of  export  has  now  entered  into  his  calculations,  and  has 
marked  changes  in  the  kinds  and  extent  of  the  crops  grown.   > 

Thus,  in  the  Punjab,  in  the  year  1888-89  alone,  an  increase  of  incieue  in  wheat 
11   percent,   was  recorded  in  the  area  devoted  to  wheat-growing,  *"'■ 
no  less,  than  54  per  cent,  of  the  rahi  or  winter-cropped  portion,  or 
31  per  cent,  of  the  whole  cropped  area  of  the  year,  being  now  taken 
up  by  this  cereal. 

In  the  Hoshiarpur  district,  sugar-cane  is  no  longer  considered 
the  best-paying  crop,  but  its  place  has  been  taken  by  wheat,  sugar- 
cane coming  next  in  importance,  and  then  cotton. 

302.   In  the  preceding  chapters  much*has  been  said  in  regard  Bevienof  in- 
to improvements  which  can  be  effected  in  crops  or  in  cultivation,  CTiti?Siofl°aiB- 
through  internal  and  external  means.      It  has,   for  instance,  been  ^°^*^5re-^^ 
shown  that  the  breaking   down,  of  caste  prejudice  would  induce 
better  cultivation  j  that  the  extension  of  systems  of  irrigation  and 
of  embanking  land,  together  with  improved  working  of  the  taccavi  * 
rules,  would  enable  larger  crops  to  be  grown ;  ana  that  the  better 


*  See  footnote  page  80. 
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conservation  and  increased  supply  of  manure,  the  provision  of  "Fuel 
and  Fodder  Reserves,"  the  growing  of  fodder-crops,  the  better 
breeding  of  cattle,  the  adoptioa  of  certain  implements,  and  other 
means,  would  directly  improve  agriculture.  I  will  not  refer 
again  to  these  met'.iods  in  the  present  chapter,  but  will  confine 
myself  to  a  consideration  of  possible  improvements  not  already 
treated  of,  and  which  are  of  a  kind  more  nearly  connected  with 
the  individual  crops  themselves.  Such  improvements  are  those 
which  may  resulb  from  the  practices  of  fallowing,  rotation, 
selection  and  change  of  seed,  or  from  the  introduction  of  new 
crops  or  new  variesties  of  crops,  the  extended  cultivation  of  parti- 
cular crops,  and  so  forth. 


Fallowing  303.  When    discussing,    in    Chapter   V,     the   question    as 

remedy™*'"*'''*  to  whether  the  soil  of  India  is  becoming  exhausted  or  not, 
I  referred  to  the  practices  of  Fallowing  and  Rotation  {see 
paragraph  49).  The  more  special  treatment,  however,  of  these 
subjects  comes  in  here.  Fallowing  is  quite  well  known  to  the 
Indian  cultivator,  and  its  value  is  understood,  but  the  practice 
of  it  is  greatly  reduced  by  the  pressure  of  population  on  the  land, 
and  by  the  increasing  demands  made  upon  the  soil.  The  in- 
stances cited  in  paragraph  50  bear  testimony  to  this,  although  the 
evidence  also  shows  that  the  raiyat  will  fallow  his  land  if  he  can 
afford  it.  In  some  of  the  cases  quoted,  a  prolonged  fallowing  and 
renovation  of  the  land  was  eSected  by  allowing  it  to  revert  to  its 
original  state  of  forest  and  jungle,  and  then,  after  a  time,  clearing 
it  for  crop-growing.  As  population  presses  and  cultivation 
spreads,  fallowing  will,  of  necessity,  be  employed  even  less  than  at 
present,  and,  therefore,  it  is  of  uo  use  to  advocate  it  as  a  remedy. 
The  raiyat  will  do  it,  as  I  have  said,  i£  he  can  afford  to,  and  he  will 
do  it  if  he  is  obliged. 


"Mixed  crops. 


Advantages  ot 

"mixed 

ciopping," 


304.  It  is  quite  a  mistake  to  suppose  that  Rotation  is  not 
understood  or  appreciated  in  India.  The  contrary  is  the  case 
Frequently  more  than  one  crop  at  a  time  may  be  seen  occupying 
the  same  ground,  but  one  is  very  apt  to  forget  that  this  is  really 
an  instance  of  rotation  being  followed.  It  is  not  an  infrequent 
practice,  when  drilling  a  cereal  crop,  such  as  jndr  {Sorghum  vulgare) 
or  some  other  millet,  to  put  in  at  intervals  a  few  drlls  of  some 
leguminous  crop,  such  as  arhar  {Gajanus  indicus) .  The  grain  crop 
grows  the  more  rapidly  and  keeps  the  other  back ;  it  is  duly  reaped 
when  ripe,  and  the  lanS  which  it  occupied  is  then  ploughed.  The 
pulse  crop,  thus  free  to  extend  itself,  grows  on  apace,  spreading 
partly  over  the  intervening  area,  and  becoming  the  crop  of  the 
field,  until,  in  due  time,  it  too  is  reaped.  The  next  year  the  same 
"  mixed  crops "  may  be  sown  again,  and  thus  to  the  casual 
observer  it  might  appear  that  continuous  cropping  was  being 
practised.  This,  however,  is  not  so,  for  there  is  a  perfect  rotation 
of  cereal  and  legume.  This  is,  perhaps,  the  simplest  form  of 
rotation,  but  there  are  many  more  complicated  than  that  of  "  mixed 
cropping."  The  latter,  however,  has  the  advantage  of  providing 
against  the  fluctuations  of  season,  for,  should  one  crop  from  any 
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reason  fail,  the  other  will  probably  stand  and  cover  the  ground. 
This  is  a  matter  of  no  small  moment,  seeing  that  a  raiyat's  entire 
holding  ia  only  few  acres  in  extent,  and  that  it  has  to  feed  him, 
his  family,  and  bis  cattle,  and  to  pay  the  rent  as  well.  In  an 
experiment  made  at  the  Bhadgaon  Farm  it  was  found  that  a 
greater  piofit  was  obtained  by  intersowing  cotton  with  judr 
or  arhar  than  by  growing  the  cotton  alone. 

"  Mixed  crops "  are  not  confined  to  two  in  number  on  the 
ground  at  the  same  time,  but  several  sorts  may  be  sown  together ; 
for  instance,  wheat,  barley,  and  gram  {deer  arietinum),  or  these 
with  rape  {girson)  as  well.  Wheat  and  gram  often  occur  together, 
so  alec  wheat  and  linseed,  the  latter  frequently  fringing  the  wheat 
field,  and  thus  serving  to  keep  cattle  off,  inasmuch  as  they  will 
not  tonch  the  growing  linseed.  Cotton  with  iudr,  cotton  with 
arhar,  and  wheat  with  mustard,  are  other  instances  of "  mixed 
crops."  Tliere  are  many  systeme  in  ordinary  use  which  are  far 
more  complicated  than  the  above.  For  instance,  not  only  may 
there  be  the  rows  of  crops  side  by  side,  as  noticed  above,  but  the 
alternating  rows  may  themselves  be  made  up  of  mixtures  of 
different  crops,  some  of  them  quick-growing  and  reaped  early, 
others  of  slower  growth  and  requiring  both  sun  and  air,  and  thus 
being  reaped  after  the  former  have  been  cleared  off.  Again,  some 
are  deep-rooted  plants,  others  are  surface  feeders,  some 
require  the  shelter  of  other  plants,  and  some  will  thrive  alone.  The 
wh  ole  system  appears  to  be  one  designed  to  cover  the  land,  and 
thereby  to  prevent  the  bareness  and  consequent  loss  to  the  soil 
which  would  result  from  the  sun  beating  down  upon  it,  and  from 
the  loss  of  moisture  which  it  would  incur.  It  is  known  also  that 
the  process  of  nitrification  in  soils  is  much  more  active  when  a 
growing  crop  is  on  the  ground  than  when  the  latter  lies  fallow. 

305.  In  most  parts  it  will  be  found  that,  whilst  rotation  is  sotation. 
practised,  no  regular  order  in  the  crops  forming  a  rotation  is  kept 
to,  but  that  considerable  latitude  is  exereised  in  their  choice.  Never- 
theless, the  crops  will  generally  be  found  to  follow  certain  rules 
of  rotation,  such  as  cereal  after  legume,  and  fruit-bearing  crop  after 
bnlbs.  The  one  crop  with  which  rotation  is  not  practised  is  rice. 
Why  this  should  be  so  may  be  better  under  stood  when  the  condi-  Kotation  not 
tiona  under  which  rice  is  grown  are  considered.  Rice  flourishes  p;»<='«ea  with 
on  silt-renewed  lands  that  need  little  or  no  manure,  and  which  are 
plentifully  supplied  with  water.  The  water  itselfj  by  its  con- 
stant renewal,  probably  makes  the  soil-constituents  more  readily 
available.  Under  these  circumstances  the  rice  plant  becomes  semi- 
aquatic  in  character,  and  is  more  independent  of  manure,  and  of  the 
mannrial  benefits  effected  by  rotation.  Differences  in  the  mode  of 
cultivating  rice  may,  however,  be  followed ;  thus,  in  some  parts  of 
Bengal  it  is  the  rule  to  bow  rice  broadcasted  one  year,  and  trans- 
planted the  next. 
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1.  Punjab. 


2,  North-West 
riOTinces. 


3,  Bengal. 


i.  Central 
Provinces. 


6,  Bombay, 


306.  The  following    are  iuetances    of  Rotations  practised   in 
different  parts  :~- 

In  the  Punjab  : — 
On  "  dry  "  (  harani)  land.    On  rich  land. 


Cotton  Wheat  or  barley, 

Senii  (a  mUlet),     and  oil-seeds. 


Sugat'cane, 
Maize. 
Wheat, 
Cotton. 


PftUow 

Wheat  and  gram. 

Ohari  (fodder /air) . 

faUow. 

Fallow. 

Wheat  and  gram. 

Chart. 

In  the  North-West  Prorinces  :— 
Indigo. 

Barley  and  peas. 
Fallow. 
Wheat. 

In  Bengal  !••*— 

In  Lohardaga,  on  uplands. 

1st  year,  rnarua  (a  millet).  ^ 

2nd   „    jro^-a  (lice), 
Srd    „    urid  (pulse). 

4th    „   gondii  (millet),  followed  by  an  oil-seed  or  pnlse. 

In  Falamau. 


with 


gram 


Ju6r  or  hdjra  with  pulses. 

Fallow. 

Fallow. 

Wheat  or  barley  (as  above). 

Judr  or  hajra  (as  above). 


Millet. 

Fallow  (Sreen  erop  ploughed  in). 

Wheat  or  other  winter  cereal. 

Millet. 


(«) 

1.  Cotton. 

2.  Gingelly  (oil-seed). 

3.  Kodo  (millet). 


(») 


1.  Maize  or  some  millet. 

2.  Wheat  for  two  or  three  years. 

3.  A   legaminous  crop  for   a  year  or 

two. 
In  Dacca. 

(*) 

1.  Jute. 

2.  Tobacco  or  a  pulse  crop. 


1.  Potatoes. 

2.  Rice  or  jute. 

3.  Chilies. 

In  the  instance  from  Lohardaga  there  is  a  four  years'  rotation,  giving  five 
crops,  of  which  three  are  cereals.  In  Palamau  the  same  cold-season  {rahi) 
crop,*whether  cereal  or  pulse,  is  never  grown  on  the  same  land  for  more  than 
two  or  three  years  successively,  but  it  is  always  followed  by  a  rahi  crop  of 
a  difBeJent  character  or  growth. 

In  the  Central  Provinces  :— 
Juar,  hodo  (a  millet),  and  arhar  (pulse)  sown  together. 
Wheat. 

In  Bombay : — 

In  Gujarat.  In  M^him. 


1.  Cotton. 

2.  Wheat  ox'judr. 

3.  Gram  or  some  pulse. 

In  Snrat. 

1,  San  hemp  ploughed  in  and  fol- 

lowed by  sugar-cane. 

2,  Sagar-oane. 

3.  Bice  with  arhav  or  some  pulse. 

4.  A  pulse  crop. 


1.  Betel  vine,  two  years. 

2.  Ginger, 

3.  Sngar-oane. 

4.  Plantains,  two  years. 

5.  Bice  Qt  r&gi  {loe.  nagli),  on  robed 

seed-bed. 

In  the  Konkan,  on  hill  land. 

1.  Ndgli. 

2.  Warai  (a  millet), 

3.  Kiger  seed  (oil-seed),  then  Fallow 

for  five  to  six  years. 
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A  general  rale  in,"  garden-land  "  rotation  in  Gajarfit  is : — 
''Tap-roots  follow   fibrons,  and  that   which    bears    frait    should  follow 
"  bulbs." 

The  rotation  instanced  at  Mihim  is  a  seven  years'  course  on  "  gaxden- 
land,"  but  another,  of  five  years'  duration  only,  is  made  by  the  omission  of 
betel  vines,  and  is  also  practised  largely. 

In  Madras :—  .  „  ^ 

6.  Madras. 

In  Coimbatore,  though  there  are  variations  caused  by  early  or  late  rainfall, 
a  frequent  practice  on  "dry"  laud  is  to  sow  cholum  \sorghum  valgare)  or 
gingelly  (sesamum  indicum)  in  May,  to  reap  m  Angast,  and  to  follow  in  October 
with  cotton  or  gram.  On  "  garden  land  "  r^gi  {eleusine  coroeand),  sown  in 
May,  is  followed  in  October  or  November  by  tobacco,  and  this  by  cholum  in 
the  next  April.    Sugar-cane  is  followed  by  cereals. 

In  Tinnevelly,  cotton  succeeds  kambm  (millet)  and  pulses  ;  it  is  sown  with 
the  cereals,  and  remains  after  that  crop  is  reaped. 

307.  Sufficient  proof    has  now  been    given  that   rotation  of  improvement 
crops  is  both  auderstood  and    practised.     Whether    the  rotations"  *""* 

are  of  the  best  kind,  or  whether  they  might  be  improved 
apon,  is  another  matter,  and  one  upon  which  my  limited 
knowledge  of  the  crops  and  their  habits  does  not  allow  me 
to  give  an  opinion.  I  have  frequently  read  statements  as  to 
inferior  cultivation  being  ibe  result  of  injudicious  rotations, 
but  I  have  seldom  seen  any  suggestions  as  to  what-  should  be 
done  instead.  Much  mubc  depend  on  the  climate,  the  nature 
of  the  soil,  the  facilities  for  water  and  manure,  etc.  In  England 
the  use  of  artificial  ma^^res  enables  great  liberties  to  be 
taken  with  rotation,  and  ms- '  >  ven  cause  it  to  be  partly  suspended 
in  case  of  the  market  fav(  nag  the  growing  of  a  particular 
crop.  In  the  same  way  it  is  more  than  likely  that  the  raiyat  will, 
in  general,  be  the  best  judge  of  what  his  land  can  do. 

f    308.  Though  the  raiyat  may  have  little  or  nothing  to   learn  selection  and 
about  rotation,  he  is  very  ignorant  in  regard  to  selection  and ''''*°se  of  seed. 
change   of    seed.     In   this   respect  the    Indian  cultivator  might 
well  follow  the  European  planterpas,  for  example,  in  the  caretiul 
selection  of  indigo  seed.     Even  "in  Gujarat  (Bombay),  where  the 
indigenous   cultivation    is  excellent,  the  benefit   of  selection  and 
change    of    seed    is   not   appreciated;   throughout  Bengal  it  is  noj g^n^^u^ 
unknown,  except  in  the  case  of  indigo.     The  Hoshiarpur  (Punjab)  praotued. 
Settlement  Beport  says  :   "  It  is  to  be  regretted  that  the  cultira- 
"  tors  should  ordinarily   exercise   so  little  care  in  the  selection  of 
"seed  for  their   crops."    The    Bawal  Pindi  Settlement  ileport 
speaks  of  the  absence  of   careful  seed  selection    by  the  cultiva- 
tors.   The    same    neglect  is  shown    in  the   Central   Provinces; 
both  here  and  elsewhere  this  is  especially  the  case  with  cotton; 
indeed,    the  complaint  that  the    long-stapled    varieties,  such  as 
Broach,  are   deteriorating,  is  traceable  to  the  want  of  selection 
of  seed^  or  rather  to  a  mixture  of  seed  being  given  to  the  cnl< 
tivator  to  sow. 

There  are  several  proverbs,  such  as  one  which  Mr.  Benson 
found  current  in  Kurnool,  pointing  to  the  desirability  of 
selecting  seed.     "  As  you    give  gifts  to  the  deserving,  so  select 
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"  seeds  for  your  soil,"  runs  the  proverb,  but  the  practice  is  different 
to  the  precept,  and  seed  is  not  habitually  selected. 

Now  and  again  selection  of  seed  is  practised  to  a  certaia 
extent.  Thus,  in  the  Rawal  Findi  Settlemeot  Report,  Mr.  F.  A, 
Robertson  points  out  that  the  A  rains  or  Malliars  are  the  best 
cultivators,  and  that  they  select  their  maize  seed.  The  crop  is, 
in  consequence,  far  superior  to  that  grown  by  the  other  cultivators. 
He  adds,  "What  is  wanted  is  careful  selection  of  seeds  by  the 
"  cultivators,  and  the  fostering  care  displayed  by  the  Malliars 
"  in  bringing  their  crop  to  maturity." 

At  Hoshiarpnr  I  found  that,  when  Judr  was  growo  as  a  fodder* 
crop,  fresh  seed  was  obtained  every  year  from  another  district, 
viz.,  Ludhiana. 

It  is  very  certain  that  if  more  care  were  taken  in  the  salec" 
tion  of  potatoes  for  seed,  and  in  change  of  seed,  the  crop  migh^ 
be  greatly  improved. 

The  cause  of  the        309.  The  Toot  of  the  mischief  lies  in  the  system  by  which  the 

neglect.  cultivator  is  not  his  own  seed  merchant,  but  is   entirely  dependent 

on  the  baniya,  mahajan,,  or  similar  individual  of  the  money-lending 

Money-lenders,  class.  These  men  supply  the  raiyat  with  seed,  charging  in- 
terest at  an  exorbitant  rate,  for  they  know  that  he  must  have 
seed  or  else  he  cannot  grow  his  crop.  The  accounts  bt^tween 
merchant  and  cultivator,  thus  begun  over  seed  transactions,  are 
seldom  allowed  to  lapse,  and  often  assume  enormous  proportions, 
leading  to  moitgagiug  of  land  and  other  evils.  Tt  is  in  this  that 
the  utter  improvidence  of  the  raiyat  is  shown,  and  that  he  fre- 
quently  becomes  .a  prey   to   the   itoney-lender.     Having    saved 

tS«%a™°° "'  no  seed  for  himself  for  re-sowing,  and  having  no  money  to  purchase 
elsewhere,  he  has  recourse  to  the  means  so  ready  at  hand,  and  the 
land  is  practically  charged  with  an  extravagant  burden,  and  one 
of  the  rait/afs  own  creation.  It  is  strange,  indeed,  what  a  hold 
the  money-lenders  have  on  the  people ;  in  one  district  of  the 
Central  Provinces  I  found  well-to-do  cultivators,  who  could  easily 
have  purchased  their  seed  in  the  open  market  or  from  other 
cultivators,  but  who,  nevertheless,  went  to  the  mahajan  for  it, 
because  they  liked  to  be  on  good  terms  with  him ;  so  they  regu- 
larly borrowed  from  him,  and  paid  him  back  at  the  end  of  every 
half-year. 

Mr.  Fuller,  in  one  of  his  Reports,  says,  "  Borrowing  seed- 
grain  is  incompatible  with  improvement  by  seed  selection,"  and 
this  is  strictly  true.  But  the  practice  has  become  almost  universal, 
and  the  mahajan  is  a  regular  institution,  so  that  improvement 
cannot  proceed  to  any  great  extent  unless  by  an  alteration  in  the 
raiyat  himself. 

Canseof  \  In   the  case   of   cotton,   the   cultivator  sells  both   fibre  and 

oi'ootton?™      seed,  and  the  grain    merchant,   receiving    many   small   lots    of 

seed,  often  of  different  varieties,  mixes  them  up  together.    Later 

on,  the  grower  buys  back  the  mised  seed  and  sows  it,  and,  thus, 

dui'ity  of  seed  and  uniformity  of  quality  are  altogether  loet,\ 


Selection  of  Beed.  287 

310.  As  the  raipat,   even    nnder  the   best  of  circumstances,  seieotioo  and 
can  hardly  free  himself  from  resorting  to  the  money-lending  grain  S by'soTOr'n- 
merchant,  because  he  has  nowhere  else  to  go  for  his  seed  supply,  JneSLfpMSfs? 
it  becomes  one  of  the  most  useful  acts  which  Government  can  **"• 
do,  to  provide  the  cultivator  with  seed,  or  rather,  with  the  facili- 
ties for  obtaining  it. 

The  business  of  a  seed  merchant,  as  understood  in.  Europe, 
is  unknown  in  India,  and  I  do  not  think  that  there  would  be 
any  scope  for  it,  even  if  it  were  desirable  to  introduce  it.  But 
Government,  by  means  of  its  Farms,  might  serve  a  most  useful 
end  in  growing  pure  seed  and  in  making  it  available  for  distri- 
bution to  cultivators.  This  has  not  been  altogether  neglected  Good  work 
in  the  pagt,  and  the  Cawnpore  Farm  of  the  North-West  Prov-  »''"*?  ^™»- 
inees  especially,  and  also  the  Farms  of  the  Bombay  Goveroment, 
have  done  good  work  in  showing  the  advantage  of  selection  and 
change  of  seed,  and  in  the  establishment  of  distributing  centres 
for  good  seed.  But  much  more  extended  action  is  required  before  ^'^"i'^  **'*°° 
the  cultivator  can  be  rendered  independent  of  the  grain  merchant. 
The  Farm  at  Cawnpore  cannot  now  supply  enough  seed  to  satisfy 
the  demands  made  upon  it.  There  ought  to  be  not  only  Expe- 
rimental Farms,  but  Seed-growing  Farms,  where  the  raiyat  could 
buy  pure  and  good  seed  at  a  moderate  cost,  instead  of,  as  he 
does  at  present,  going  to  the  bazar  and  getting  what  he  thinks 
looks  b^.  If  the  experiments  at  some  of  the  Government  Farms 
were  curtailed,  and  more  land  were  laid  out  in  producing  selected 
seed  for  distribution  to  the  district  around,  I  think  more  good 
might  be  done.  This  work  does  not  imply  the  existence  of  a 
distinctly  experimental  farm,  nor  of  a  skilled  staff,  but  there 
might  well  be,  under  Provincial  Agricultural  Departments,  a 
Seed  Farm  in  each  district  to  provide  for  the  requirements  of 
that  district. 

The  Bombay  Agricultural  Department  distributes  seed  in  Sind 
to  zemindars  on  the  simple  condition  that  the  amount  of  seed 
given  is  subsequently  returned  to  Government. 

At  Nadiad  the  local  Agricultural  Association  has  established 
a  seed  store  in  the  town,  for  the  sale  of  selected  seed  at  cost 
price.     The  plan  is  slowly  making  way  with  the  cultivators. 

Court  of  Wards'  Estates,  again,  would  be  very  suitable  places 
at  which  to  grow  selected  seed,  and  they  might  act  as  distributing 
centres  for  the  supply  of  seed  to  the  neighbourhood. 

Not  only  must  the  seed  itself  be  available,  but  encourage-  be  gnm  tor 
ment  and  facilities  must  be  given  to  the  purchase  of  good  iMd'lMd'!' 
seed.  The  system  of  taecavi*  advances  is  applicable  to  the  case 
of  seed-purchase,  equally  as  to  the  digging  of  wells  and  pur- 
chase of  cattle.  But  in  the  case  of  seed,  advances  are  given 
only  in  time  of  scarcity,  and  not  in  ordinary  times.  There 
would  be  no  need  of  such  restriction  if  Government  became 
the  grain  supplier.  As  long  as  the  cultivator  resorts  to  the 
money-lending  grain  merchant,  the  working  of  taecavi  advances 


*  iSee  footnote,  page  80. 
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for  purchase  of  sefld  will  be  unsatififaotory,  but  if  Government 
were  to  supply  the  Beed  from  their  Farms  or  fi'om  othet 
distributing  centres,  the  cultivator  might  be  freed  from 
having  to  resort  to  the  laniya.  In  other  words,  Government 
mifjht  practically  become  the  baniya  themselves. 

311.  Improvement  may  be  effected  not  only  by  selection 
and  change  of  seed,  bat  by  the  introdaction  of  new  varieties. 
Expeiiinental  Farms  have,  in  this  matter  also,  done  very 
useful  work  in  showing  what  new  varieties  are  likely  to  have 
any  permanent  value,  and  in  some  cases  considerable  benefit 
has  accrued  from  their  distribution.  At  the  Cawnpore  Farm 
other  varieties  of  wheat  than  those  in  local  use  have  been 
tried ;  the  MuzafEarnagar  variety,  in  particular,  meeting  with 
considerable  success.  Thus,  in  1888-89,  about  40,000  lbs.  of 
Muzaffarnagar  wheat  were  distributed,  and  over  7,000  lbs.  of 
seed  oats.  The  Bombay  Agricultural  Department  also  dues  a 
veiy  considerable  work  in  trying  new  varieties  of  seed.  The 
1888-89  Report  states  that  a  soft  white  variety  of  wheat  from 
the  North-West.  after  acclimatisation,  was  distributed  to  65 
zemindars  in  Sind.  It  proved  very  successful,  and  2,&15  acres 
in  the  Nara  Valley  (being  one-eighth  of  the  total  wheat  area)  had 
been  sown  with  it.  It  is  found  to  ripen  quicker,  to  yield  more 
grain  and  more  straw,  and  to  be  less  liable  to  "  rust "  than  the 
hard  local  variety ;  besides,  the  price  obtained  for  it  is  Rs.  %  As.  14 
per  maund,  as  against  Rs.  S  As.  8  per  maund  for  the  Sind  wheat. 
Tbe  Report  further  says :— "  The  experiments  show  that  the 
"interchange  of  seed  between  various  Provinces  is  most  success- 
"  f ul. "  In  Reports  of  the  Bengal  Agricultural  Department  it  is 
stated  that  Buxar  wheat  has  been  successfully  introduced  into 
Bhagalpnr,  and  has  produced  a  wheat  which  fetches  quite  6  annas 
a  maund  more  than  the  local  grain. 

Mr.  Ozanne,  the  Director  of  the  Bombay  Agricultural  Depart- 
ment, has  made  many  experiments  with  a  view  to  improving 
the  quality  of  cotton  produced  in  the  Presidency.  American 
varieties  of  cotton  have  been  acolioiatised  at  Oharwar,  and  then 
transferred  to  Khandesh  and  other  districts,  and  an  endeavour  is 
now  being  made  to  perpetuate  the  long-stapled  varieties  of 
Berar  cotton  known  as  lani  and  jari.  It  is  found  that  the 
American  varieties  give  a  smaller  yield  until  they  have  been 
acclimatised  to  a  district,  and  hence  the  cultivators  do  not 
care  to  risk  the  immedkte  loss  incurred.  This  militates 
against  the  spread  of  the  growth  of  better  varieties  of  cotton 
in  India. 

3.  MaUe  and         It  is  vcry  Certain  that,  not  in  wheat  and  cotton  alone,  but 
Sugar-cane.       ,-„   maizc  and  sugar-cane  cultivation  too,   improvement   may  be 
effected    by  the  introduction  of  varieties    new  either  to  a  par- 
ticular district  or  to  the  country. 
Need  of  cantion      It  is  necfssary,     however,     to    interpose    a    caution     against 
varietiea.         trying  changes  of  this   kind  on  any  but  an  experimental  scale 
at   first.      There    should    also  bo   some  primi  facie  indication, 
such   as    would    be    derived    from  a  similarity    in  the  climatic 
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conditions  of  tbe  respective  regions,  that  the  transference  is 
one  hkely  to  snoceed.  The  nnsuecessfal  attempts  to  introdace 
English  wheats  into  India  are  instances  of  want  of  under- 
standing of  the  relative  conditions  of  English  and  Indian 
agrienlttire,  and  provincial  Departments  of  Agriculture  would 
do  well  to  consider  these  before  they  accept  the  assarances  of 
enterprising  seed  merchants  in  England.  The  season  in  India 
is  too  short  for  English  wheat  to  matnre,  and,  although  grown 
in  the  cold  season,  the  wheat  does  not  (escept  in  the  hills)  lie 
ander  enow,  nor  is  it  subject  to  severe  frosts.  Consequently, 
20  to  30  days  of  heat  will  cause  it  to  grow  rapidly,  and  if  the 
grain  be  not  formed  by  February  the  crop  will  be  prematurely 
ripened.  What  is  wanted  is  not  so  much  to  try  exotic  or  im- 
ported seed,  which  may  be  good  one  year  and  fail  to  produce 
good  results  the  next,  but  to  try  indigenous  varieties  which 
have  already  been  found  by  the  experience  of  other  districts 
to  be  well  adapted. 

When,  however,  a  new  variety  has  been  found  to  be,  beyond  use  of  Expeti- 
doubt,  superior  to  a  local  one.  Experimental  Farms  can  do  a  j^^diatnbn^g 
most  useful  work  in  distributing  the  new  seed ;  as  also  in  °"'  ™™tioB. 
selecting  and  perpetnating  pure  and  good  local  varieties. 

312.  It  is  not  alone  in  the  introduction  of  new  varieties,  introduction  of 
but  also  in  that  of  new  crops,  that  improvement  is  possible.  °°''  '"°^°' 
Here,  again.  Experimental  Farms  have  not  been  backward, 
and  though  it  may  be  asked  how  many  of  the  new  crops  tried 
at  these  Farms  have  ever  been  fairly  introduced,  I  maintain 
that  such  work  of  enqairy  is  a  legitimate  one,  and  that  it  is 
the  necessary  fate  of  all  experimental  work  that  only  one  or 
two  things  out  of  a  hundred  tried  may  possibly  sacceed  ;  never- 
theless, the  record  and  observation  of  what  has  been  done  will 
not  be  altogether  thrown  away.  It  will  be  known  what  has 
been  tried,  and  so  need  not  be  tried  again;  also,  what  may 
possibly  suo^ed  under  other  oironmstanoes. 

Introduction  of  new  crops  may  take  plaee  in  two  directions. 
The  crops  may  be  either  entirely  new  ones  to  the  country, 
or  merely  new  ones  to  the  particular  district. 

The  history  of  the  present  crops  of  India  is  one  telling 
largely  of  importation;  such  imported  crops  are,~<the  numerous 
millets  (the  principal  food  grains),  maize,  tobacco,  tea  (though 
the  shrub  was  sobseqnently  found  and  onliiva^d  in  India), 
cofEee,  the  potato,  and  many  other  Mnds  of  vegetables.  There 
is,  therefore,  no  reason  why  other  crops  should  not  be  imported 
gHea.  At  Government  Stud  Farms  lucerne  has  been  introduced 
with  much  success. 

Where  a  crop  is  not  known  to  one  district,  but  is  to  another, 
improvement  may  often  be  effected  by  the  transference  of 
practice.  There  is  little  doubt  that  the  cultivation  of  the 
potato  might  with  advantage  be  introduced  to  fresh  districts. 
At  Salem  (Madras)  vegetables,  such  as  the  onion,  the  pampkin, 
the  egg-plant,  etc.,  are  grown  in  profusion,  but  the  potato 
18  not  raised  ;  the  people  say  they  do   not   know  how   to  cultivate 
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it.  Wheat  might  be  grown  in  parts  of  Eastern  Bengal  where  it  is 
not  now  known.  Oats  might  usefully  find  a  wider  sphere  than 
they  occupy  at  present. 

313.  An  impetus  can,  in  some  cases,  be  given  to  the  extended 
cultivation  of  remunerative  crops,  such  as  sugar-cane,  potato,  etc. 
This  will,  however,  result  rather  from  the  adoption  of  better  modes 
of  cultivation  or  of  manufacture,  than  from  other  means.  At 
Dongasara,  in  the  Central  Provinces,  I  found  evidences  in  the  dis- 
used stone  presses  still  lying  about,  that  sugar-cane  was  formerly 
grown  here,  but  now  it  is  not  cultivated.  With  the  help  of  the 
new  iron  sugar-mill  the  cultivation  of  sugar-cane  might  once  more 
be  profitably  followed.  Potatoes  grow  very  well  in  Dacca,  but  the 
acreage  under  this  crop  is  very  small,  and  might  readily  be  in- 
creased. I  believe  that  good  may  be  done  also  in  increasing  the 
variety  of  crops  grown,  and  in  obviating  thereby  the  placing  of  so 
much  dependence  on  one  crop  alone.  Tanjore,  for  example,  depends 
practically  upon  rice,  Bellary  upon  cotton.  If  other  crops  were 
more  extensively  cultivated,  the  consequences  attending  the  failure 
of  the  staple  crop  would  be  minimised. 

314.  I  wish  to  note  here  the  desirability  of  gaining  more 
knowledge  as  to  the  diseases  to  which  crops  are  liable,  and  of  the 
injurious  insects  which  attack  and  destroy  them.  It  is  satisfactory 
to  note  that  the  Government  of  India  have,  with  the  co-operation  of 
the  Trustees  of  the  Indian  Museum,  Calcutta,  made  a  beginning  in 
this  direction,  and  that  the  services  of  Mr.  E.  C.  Cotes,  of  the  Ento- 
mological Department  of  the  Museum,  have  been  utilised,  not  only 
for  teaching  at  the  Forest  School,  Dehra,  but  also  for  investigating 
the  history  and  prevention  of  insect  attacks  on  plant  life. 

The  valuable  services  which,  in  England,  Miss  E.  A.  Ormerod 
has  rendered  to  agriculture  may  be  taken  as  illustrative  of  the 
good  that  may  be  done  similarly  in  India. 

315.  There  is  still  much  to  learn  in  respect  of  the  out-turn 
of  different  crops.  A  system  of  "  crop  experiments,'^  or  experimental 
cuttings,  is  conducted  in  the  Bombay  Presidency  and  in  a  few  other 
parts,  and  has  been  found  useful  for  Settlement  purposes.  The  trials 
are  conducted  by  District  OflBcers,  the  crops  over  small  accurately- 
measured  areas  being  cut,  and  the  produce  weighed.  The  object  is 
not  only  to  get  to  know  the  yield  of  different  crops,  but  also  to  find 
out  the  incidence  of  assessment  on  the  value  of  the  gross  produce, 
and  thereby  to  ascertain  if  the  land-tax  has  been  justly  estimated. 
In  a  few  cases  further  special  experiments  over  entire  holdings  are 
made  for  the  purpose  of  ascertaining  whether  a  fair  return  is  given 
for  the  cost  of  cutivation,  etc.  Considerable  difficulty  is  experienced 
in  getting  these  trials  carried  out  accurately,  and  the  returns  need 
to  be  subjected  to  careful  examination  and  criticism  before  being 
accepted.  I  regard  the  work,  however,  as  a  very  desirable  one  to 
carry  on,  for,  by  the  compilation  of  these  returns,  considerable 
agricultural  knowledge  may  be  gained  as  to  the  yield  of  crops  in 
different  parts  of  a  Province,  as  well  as  of  India  generally,  while, 
as  stated,  they  will  also  be  found  useful  for  assessment  purposes. 
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316.  Improvement,  both  in  crops  and  in  their  cultivation,  may  TranBfprence  of 
be  effected  by  a  transference  of  method  from  one  country  or  locality  "'*"'*"*• 

to  another.  The  introduction  of  new  crops  and  of  new  varieties 
affords  in  itself  instances  of  this  improvement  by  transference  of 
method. 

Many  of  the  improvements  which  I  have  summarised  in  para- 
graph 303  come  under  this  same  head,  and  are  connected  more  or 
less  nearly  with  cultivation.  I  shall,  therefore,  only  give  now  some 
improvements  which  are  directly  concerned  with  actual  crop- 
growing. 

317.  Rice,  in  its  many  varieties,  is  not  sown  in  the  same   way  ipproToment  of 
everywhere.    Sometimes  it  is  sown  broadcast,  sometimes  it  is  trans-  gowing  o'r'rice"' 
planted  from   seed-beds.     It  is  known  that  the   out-turn  of  trans- 
planted rice  is  greater  than  that  of  broadcasted,  and  only  the  better 
varieties  of  rice  are  used  in  the  former  case.    Yet  there  are  districts 

where  transplanting  is  the  rule,others  where  it  is  not,  and  the  question 
naturally  arises  whether  the  better  practice  might  not  be  success- 
fully introduced  into  districts  where  it  is  not  known.  Mr.  Fuller 
pointed  out  to  me  that  rice  is  sown  broadcast  in  the  Kaipur  and 
Bilaspur  districts  of  the  Central  Provinces,  and  is  not  transplanted 
even  on  the  best  lands.  Enormous  waste  of  seed  is  thereby  incurred. 
In  the  Sambalpnr  and  Bhandara  districts,  on  the  contrary,  rice  is 
very  extensively  transplanted. 

Thb  rice  cultivation  of  Tinnevelly  is  far  superior  to  that  of  Marnnng  of 
Tanjore,  and  the  out-turn  is  much  better.  The  difference  is  the  """  '»"*»• 
result  of  the  inferior  cultivation  in  Tanjore.  Whereas  in  Tinnevelly 
it  is  the  rule  to  manure  the  land  by  ploughing  in  green  crops,  wild 
indigo,  etc.,  this  is  not  done  in  Tanjore.  The  practice  of  manuring 
rice  land  is  now  becoming  much  more  frequent.  At  Ahmedabad 
I  found  that  it  was  the  rule  to  manure  with  cow-dung ;  tank  silt 
was  also  used.  At  Belgaum  all  rice  fields  are  manured  with  cow- 
dung  and  with  ashes  from  the  villages. 

Again,  in  the  better  districts  it  is  the  practice  to  plough  up  the  pionghing  of 
land  directly  after  the  rice  crop  is  cut.  This  is  done  in  Tinnevelly.  a^J","*',. 
Before  being  told  of  this,  I  had,  when  in  Tanjore,  been  struck  by  harvest, 
the  hard  and  baked  surface  of  the  rice  fields  after  harvest,  and  I 
could  not  help  thinking  that  an  improvement  might  be  effected  if 
the  land  were  ploughed  up  while  the  moisture  was  still  in  it.  If 
the  land  is  left  to  get  hard  and  dry,  evaporation  is  more  rapid,  and 
when  rain  comes  it  is  not  so  readily  absorbed  as  when  the  land  is 
in  a  finely-tilled  state.  But  if  the  field  were  to  be  ploughed  after 
harvest  it  would  be  easy  to  work,  the  stubble  would  be  allowed  to 
rot,  and  to  mingle  v?ith  the  soil,,  subsequent  ploughing  would  be 
rendered  much  easier,  and  a  quickly-growing  green  or  "catch'^  crop 
might  be  meantime  sown,  "nus  is  not  universally  practicable,  I  am 
aware,  but  there  are  very  many  parts  where  it  might  be  done  quite 
well.  At  Shiyali  (Tanjore)  the  cultivators  allowed  that  after  the 
rice  was  cntin  February,  a  crop  of  grain  might  be  sown  and  reaped 
green  in  April,  but  they  said  it  was  too  much  trouble  to  do  it.  Later 
Ob,  I  heard  of  parts  where  this  was  actually  done.  At  Mahim,  if  there 
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is  enough  moiature  after  the  rice  is  off,  a  crop  of  gram  and  some* 
times  even  of  castor  {Ricinus  communii)  is  sown.  At  Belgaum 
almost  all  the  rice  land  gives  a  second  crop  either  of  peas,  lentils,  or 
barley.  The  seed  is  thrown  on  in  the  rough,  and  there  is  no  great 
preparation  of  the  land  beforehand.  I  find  that  Mr.  Nicholson,  in 
speaking  of  Coimbatore,  remarks  on  the  advantage  that  would 
follow  the  ploughing  of  waste  lands  after  harvest  in  November, 
thus  enabling  the  November  rains  to  be  more  utilised.  From  the 
Reports  of  the  Bengal  Agricultural  Department  I  take  the 
following : — 

"  Rice  has  been  so  long  cultivated  that  there  is  little  to  teach  the  raiyaU, 
>'  but  those  of  one  part  can  learn  a  gfieat  deal  from  those  of  another  ;  e^ff-,  the 
■'Burdwan  raiyat  always  uses  oil-cake.     Again,  ploughing  of   rioe  lands  after 

,'  harvest,  to  weather  and  sweeten  the  soil,  would  be  an  advantage ; 

'in  parts  of  Bengal  raiyats  spread  hide  salt  to  get  rid  of  what  they  call  a 
" '  disease, '  but  which  is  really  the.consequence  of  leaving  the  land  nnploughed." 

Waste  of  seed  Great  Waste   of  seed  in   sowing  rice   is   undoubtedly   often  in- 

Boirin(?rice.      curred,    Mr.  Nicholson  found  that  in  Coimbatore  80  to  100  lbs.  of 

seed-rice    per   acre     were    used    in   the   transplanting  process;    he 

estimated   that  on  the  87,000   acres  of  rice  land  in  the   district  no 

less  than  3,100  tons  of  seed,  costing  Rs  1,40,000,  were  used, 

Mr,  Sabanayagam  Mudliar  is  also  of  opinion  tha<i  far  more  rice 
is  used  in  sowing' than  is  necessary,  and  at  Shiyali  he  adopts  much 
thinner  seeding  than  is  usually  practised  around  him.  As  instanced 
above,  there  is  much  waste  of  seed  when,  as  in  the  Eaipur  and  Bilas- 
pur  districts  of  the  Central  Provinces,  rice  is  sown  broadpast,  instead 
of  by  trans,plantation. 

Excessive  wstor  Inferior  cultivation  of  rice  is  sometimes  due  to  the  fact  that 
»sed  for  rice  vvaifeer  is,  allowcd  to  stagnate  on  the  fields ;  this  is  the  case  at  Dacca, 
some  parts.  and  I  have  alsp  seen  it  at  Ferozepore.  There  is  little  doubt,  that 
water;  is  frequently  shamefully  wasted,  in  rice  cultivation,;  and 
though  plentiful  water  is  requisite,  stagnation  is  harmful  to  a  crop, 
Mr.  Nicholson  says: — "Thou  difference  between  a  paddy  (rice) 
"field  and  a  swamp  is  that  in  the  former  water  is  not  allowed  to 
"stagnate  on  the  surface.^'  He  instances  that  as  much  as  12  feet 
depth  of.  water  is  sometimes  used  in  a  single  season  for  rice  cultiva- 
tion. It  might  be  possible  to  effect  improvement  by  a  transference 
of  practice  in  respect-  of  the  moderate  use  of  water. 

sAh  cuitiiratior)        I  njentiofled  in  paragraph  131,  when  speaking  oi.rdh  cultivation, 
ojrice.  that  in  some  parts  of  Bengal,  where  soil'is  poor  and  weeds  predomi- 

nate, a  kind  oi  rdb  process  is.  used,  all  manure  being  burnt  before  it 
is  put  on  the  land.  In  other,  parts,  this  process  is  not  employed. 
Ito  Bombay  the  reasons  for  use  or  non-use  of  the  rdb  process  are 
well  understood^  but  this  is  not  the  case  in,  Bengal,  and  it  is  quite 
poBsibl0  that,  a  transference  of  method  in  this  respect  may  be 
followed,  by  benefit  in  parts  where  the  system  is  not  known. 

Early  gracing  of        Ail,ftctual;  instance  of  the  adoption  of  transference  of  method,  was, 

iioo  byoaitie.      mentioned  to  me  by^  Sir  Edward  Buck.    The  Burmese  rice-growers, 

often  complained  of;  the  crop  getting  too  tall,  ard  of  theseed  dro.p- 

p.ing   out,  but  when   some    Behar   cultivators  came  and   settled  in 

Burma. they   introduced  the  practice,  of  letting   their  cattle  graze 
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over  the  young  rice,  thus  keeping  it  back.  I'his  practice  was  there- 
aftej?  followed  by  the  Burmese  cultivators  with  success. 

Thus,  even  with  a  crop  of  such  ancient  cultivation  as  rice,  there  PosaibiiUy  of 
is,  in  some  parts,  room   for  improvemetit  of  its  cultivation  through  Seonu^aLo 
the  transference  of  the  practice  of  one  locality  to  another.  '"  ^"""^p""- 

318.    There  is  much  that  one  district  can  learn  from  another  in  improvement 
the  better  cultivation  of  Sugar-cane.    The  native  method  of  sowing  ottagll^clll 
sugar-cane  is  to  plough  the   land  some   12  to  14  times,  the  plorigh 
going  round  and  round   the  field  and  forming  a  fine  seed-bed  4  or  5 
inches  deep.     Next,  the  field  is  levelled   and  the  cujitings  of  seed* 
cane   are   scattered  broadcast  over  the  surface.     The  seed   is  then 
lightly   covered   over  with   soil.     In  consequence,  the  cane  grows  Different 
iiTegularly,  and  a  jutigle  is  formiedj  weeding   cannot  be   V^o^peilj  l^"^"^^  °^g^^. 
done,  aad  air  and  light  cannot  properly  penetrate.  "'"s- 

The  Mauritius  system  is  to  place  the  cuttings  in  boles  abotit  9 
inches  deep,  placed  along  rows  3^  feet  to  4  feet  apart,  or  else  to  lay 
the  cane  along  channels  or  furrows  in  the  bottom  of  which  the 
manure  is  put,  and  the  cane  above  it.  The  "  hole  '•"  system  is  mostly 
used  on  undulating  ground,  but  the  "  furrow  "  system  is  the  best 
wherever  irrigation  is  required.  Thus  the  "furrow"  system  is  th^ 
one  best  suited  to  India.  If  the  plan  of  sowing  the  seed*cane  in  fur- 
rows were  to  entirely  replace  that  of  simply  levelling  the  ground  Advantage  of 
and  sowing  the  cane  broadcast  over  the  field,  a  very  much  increased  ^rtemj"* 
yield  of  sugar  would  be  the  result.  Messrs.  Thomson  and  Myfne 
have  clearly  demonstrated  si  Beheea  that  this  would  be  the  Case, 
and  that  the  cane  grows  very  much  thicker  if  planted  deeper. 
Nevertheless,  the  Behar  cultivator,  even  on  Messrs.  Thomson  alid 
Mylne's  own  Estate>  continues,  v?ith  few  exceptions,  to  adopt  his  old- 
plan  of  broadcast  sowing,  and  non-use  of  manure.  It  is  noteworthy, 
however,  that  the  iron  sugar-mill  is  now  imiversally  employed. 

Although  in  many  parts,  as  iuBehar,  the  old  method  of  ^oWingi 
is  adhered  to,  yet  in  the  best  districts,  and  among  the  best  classes 
of  cultivators,  the  "furrow  "  system  has  made  great  advance,  and 
it  is  recognised  that  it  yields  far  better  re^ulis ;  what  is  wanted  is" 
to  make  the  practice  universal. 

As  a  contrast  to  caVeless  methods  of  sdtring,  I  call  to  ThincF  a  prablical' j^jt^Q^g,, 
demonstration  which  a  caltivator  at  M^hiin  gaVe  mej  of  thd  way  in  ij^hich' 
sngar-oane  ia  grown  in  the  Tb^na  district  of  Bombaj.  The  entire  pro- 
cess was  carried  ont  on  a  small  scale  before  my  eyes,  and  I  cdnid  not 
but  wondef  at  tb»  great  care  dispkyed  in  everf  detail.  ,  The  linesi  in 
which  the  cane  was  to  be  sown  were  pegged  and  marked'  ont  with  strinigg; 
the  seed-oane  was  set  at  regnlar  intervals,  a  stick  being  nsed  to  mark  the 
respective  distances  apart  ;  the  soil  was  next  covered  over,  and  water  was 
allowed  to  flow  on  gently,  though  not  in  excess  ;  the  mannre  (castor  refuse) 
wa?  put  on,  not  broadcast,  but  in  small  handfuls  around  each  plant  (the  latter 
being  supposed  then  to  have  grown) ;  lastly,  the  leaves  were  tied  round  the 
stems,  aa  the  rainy  reason  was  represented  to  be  coming  on.  Little  wonder 
is  it  that  the  out-turn  is  so  large  and  the  crop  so  remunerative. 

Again,  as  contrasts,  I  mention  the  following  from  Mr.  Basn's  Report  on 
the  Agriculture  of  Palamaa :  "  The  cultivation  of  sugar-cane  is  very 
"  negligent,  as  now  carried  on ;  cuttings  are  sown  at  random  and  lightly 
" covered  with  soil ;  the  fields  are  not  hoed  properly,  and  light  and  air  do 
"  not  get  in.    This  is  very  different  to  that  of  the  central  districts  of  Bengal, 
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''  where  large  kincls  of  oane,  e.g.,  lamsera,  are  grown,  and  are  planted  in 
"  farrows,  the  stems  being  wrapped  up  in  leaves  in  the  rainy  seaeon,  thus 
"letting  in  light  and   air;  here  oil   oahe  is   used  as  manure,  and  the  fields 

"are hoed S3  the  Palamau  fa%a^  gets   his  25  maunds    of  unrefined  sugar 

"  (gur)  per  acre,  while  the  raiyat  oE  Burdwan  or  Hooghly  will  ohtain 
"  60  mannds." 

The  Mauritius  system  of  cultivating  sugar-cane  is  practised 
around  Calcutta,  but  is  unkoown  in  Bhagalpur  and  the  greater 
part  of  the  Fatna  Division,  The  cultivation  of  sugar>cane  is  much 
better  in  Burdwan  than  in  Shahabad,  though  the  manufacture  of 
gur  is,  on  ihe  other  hand,  superior  in  the  latter.  At  Hospet 
(Madras)  sugar-cane  is  largely  grown  ;  it  is  always  planted  in 
furrows,  these  being  split  after  about  three  months.  At  Meerut, 
Saharanpur,  Hoshiarpur,  and  generally  throughout  the  North- 
West  Provinces  and  the  Punjab,  the  "  furrow  "  system  of  planting 
is  adopted  by  the  better  cultivators. 

Improvement  la      319.  The  Cultivation  of  the  Potato  is  carried    on  much   better 
the'potito"'''     in  some  parts  than  in  others.     I    find  it  stated   that  in    Kawal 
Pindi— 

"  Potato  cnltivation  is  not  good  and  leaves  much  room  for  improvement ; 
"  large  and  quick  returns  are  ohtained  for  a  year  or  two  and  then  fall  off, 
"  owing  to  want  of  careful  husbandry." 

In  Lohardaga,  potato  culti  ration  is  not  carefully  carried  on, 
but  in  Hooghly  and  East  Burdwan  it  is  good. 

S'ulSre'nca'       ^^^'  '^^^    Bowing  of  "dry"   (unirrigated)  land  in   Northern 
of  method.        Madras   by  means  of  a  seed-drill  has  been  mentioned,    whereas 
this  is  unknown  in  Southern  Madras  {see  paragraph  294). 

In  Tinnevelly  cotton  is  not  drilled,  but  it  is  very  probable  that 
if  this  were  done  much  less  weeding  would  be  requisite. 

Mr.  Hill,  Officiating  Inspector  General  of  Forests,  in  his 
Beport  on  the  Coorg  Forests  points  out  the  benefit  that  would 
result  from  teaching  the  Kurubars  of  Coorg  the  plan  of  teak  seed 
planting  adopted  by  the  Karens  of  Bu?ma.  At  the  commencement 
of  the  rains  the  seed  is  laid  down  in  beds  from  which,  as  it  begins 
to  germinate,  it  is  picked  out  and  transferred  to  land  on  which  rice, 
vegetables,  etc.,  are  grown.  The  teak  seed  is  put  in  lines  9  feet 
apart,  and  4  feet  intervene  between  each  seedling.  The  rice  or 
other  crop  is  reaped  and  the  young  teak  plantation  is  left. 

I  might  mention  many  other  instances  where  benefit  would 
follow  the  transference  of  cultivation  methods,  but  the  foregoing 
will  fully  suffice  to  make  my  point  clear. 
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CONCLUSIONS.  CONCLUSIONS. 

321.(The  differences  which  are  met  with  in  methods  of 
cnltivation  throughout  India  are  largely  those  belonging  to  the 
third  class  of  differences  set  out  in  Chapter  II,  viz.,  those  arising 
directly  fjom  tcant  of  knowledge^  The  variety  of  crops  grown  is, 
of  course,  bounded  to  a  great  extent  by  physical  conditions,  such 
as  climate,  soil,  water,  etc.,  but,  as  has  been  shown,  it  is  in  some 
degree  also  due  to  want  of  knowledge.  (Improvement  in  Agriculture 
will,  as  before,  result  from  a  modification  of  these  differences. ) 
Such  modification  will  be  effected  mainly  by  the  transference  of 
method  from  one  district  to  another,  and  even  from  one  country 
to  another^  The  practice  of  other  countries,  as  seen  in  the  case 
of  the  many  imported  crops  now  common  in  India,  as  also  in  the 
planting  of  sugar-cane,  may  often  be  usefully  adopted ;  so  also  may 
that  of  the  better  indigenous  districts. 

In  the  work  of  transference  of  method  the  people  are  likely  to 
do  but  little  or  nothing,  aad  the  duty  once  more  falls  upon 
Government,  and  upon  Agricultural  Departments  in  particular. 

The  principal  improvements  that  can  be  effected  are :  in 
demonstrating  at  Experimental  Farms  (the  benefits  of  selection 
and  change  of  seed)  in  giving  facilities  for  the  supply,  purchase, 
and  distribution -OT  good  seed;  in  demonstrating  the  utility  of  new 
varieties  of  existing  crops;  in  testing  and  introducing  new  crops  ; 
in  investigating  the  diseases  and  attacks  to  which  crops  are  subject; 
in  transferring  a  better  method  of  cultivation  to  a  district  where 
an  inferior  one  prevails.^ 

It  is  very  clear  that  no  work  such  as  is  contemplated  in  tie 
foregoing  suggestions,  and  more  especially  in  the  last-named,  can 
possibly  be  carried  out  without  a  very  thorough  knowledge  of 
existing  practices.  This  knowledge,  it  seems  to  me,  is  still 
wanting,  and  can  only  be  attained  by  a  definite  system  of 
Agricultural  Enquiry. 

RECOMMENDATIONS.  eecommenda- 

322.  I  recommend:  — 

The  continuation  of  Experimental  Enquiry  at  Govern, 
ment  Farms  in  regard  to  selection  and  change  of 
seed,  growth  of  new  varieties  of  crops  and  of  crops 
altogether  new,  methods  of  cultivation,  etc. 


246  Conclusions. 

Tbe  Establishment  of  Seed  Farms  under  Provincial 
Agricultural  Departments  for  providing  good  seed 
for  the  various  districts ;  and  the  giving  of  facilities 
and  encouragement  for  the  purchase  of  seed  from 
these  Farms  by  the  cultivators. 

The  pursuit  of  the  study  of  Diseases  and  injuries  of 
crops. 

The  organisation  of  a  system  of  Agricultural  Enquiry, 
for  tbe  purpose  of  obtaining  a  thorough  knowledge  of 
present  Agricultural  methods,  and  for  the  transfer- 
ence of  better  methods  to  districts  \yhere  inferior 
ones  prevail. 
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CHAPTER  XIV,  cHAPTEuxiv. 

AQHlCULtUKAL    INDUSTRIES    AND    EXPORTS.  Aouioditceii. 

iNDPtTBIBS  Asa 

323.  In  addition  to  the  ordinary  crops  which  the  raiyat  cul- 
tivates for  his  own  use,  there  are  some,  such  as  tea,  coEEee,  indigo. 
Sugar,  and  tohaced,  which  undergo  a  process  of  manufacture  before 
becoming  marketable  airticles,  and  others,  such  as  cotton  and  wheat, 
with  whicu  special  considerations  in  the  matter  of  export  are 
bound  up. 

In  the  previous  chapter  cultivation  only  was  dealt  with,  and 
suggestions  were  made  as  to  how  it  might  be  improved.  I  propose 
here  to  treat  o£  points  in  which  I  think  an  improvement,  either  in 
manufdctureov  in  the  conditions  of  export,  may  be  effected, 

I  said  then  that  it  was  no  part  of  my  duty  to  describe  crops   or  ^^^''j^"/  *'' 
Cultivation,  so  it  is   not  for  me  here  to  describe  manufacturing 
processes,  or  to  touch  upon   the  relations  of  trade  betiveen  India 
and  other  countries,  or  upon  the  varying  elements  which  affect  it. 

During  my  tour  I  bad  the  opportunity  of  seeing  the  industries 
connected  with  the  utilisation  of  the  above-nanaed  crops,  aid  I 
shall  briefly  note  any  points  which  specially  sti'uck  my  attention 
as  affording  evidence  of.  the  possibility  of  improvement. 


Sugxr, 

/  324.  Sugai"-cane  is  certainly  one  of  the  most  profitable  crops' 
for  the  raiyat  to  grow.  There  is  always  a  ready  market  for  the 
manufactured  sugaif,  and,  g'enerally  speaking,  the  area  of  land 
ander  sagar-cane  is  not  sii&cicnt  to  meet  the  local  demand  for 
the- unretined  sugar  or  ^»r,  asit  is  termed./  As  aconsequeaee  of 
this,  and  of  the  liigh  rates  for  transrtiission  within  the  country 
itself,  a  great  deal  of  sugar  is  imported  from  Mauritius. 

In  the  Bombay  Presidency  it  is  estimated  that,  sfter  deducting 
all  expenses,  a  profit  of  from  Ks.  30  to  Rs-  40  per  acre  may  be 
made  by  sugar-cane  cultivation.  The  general  out-turn  of  unrefined 
sugar  {gur)  may  be  put  at  one  ton  per  acre. 

^  Sugar-cane  is  a  crop  particularly  well  suited  to  India.  The  weii  sailed  ta 
soil  i«  adapted  to  it,  and  the  climate  is  by  no  means  unfavourable.  ''"^'*- 
Where  irrigation  is  obtainable,  cane  can,  as  a  rule,  grow  well,  and 
yield  a  very  rich  return,  India,  indeed,  in  the  matter  of  sugar 
production,  ought  to  be  an  exporting  rather  than  an  importing 
country.  It  is  well,  therefore,  to  look  at  some  of  the  reasons  which 
have  caused  the  present  condition  of  things,  and  to  consider  whether 
they  can  be  removed./' 

325.  In  the  last  chapter  I   have   spoken   of  the  cultivation  improvement  fa» 
of    sugar-cane,,  and   have    shown    that    there    is  room   for   im-  J'"!?""""  "' 
provement  in    it.      The    improvement    will    consist  principally 
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in  adopting  the  "furrow"  system  of  planting  [see  paragraph  31S). 
Beyond  this,  there  are  points  connected  with  the  manufacture  of 
sugar  from  the  expressed  juice,  which  have  been  touched  on  under 
the  head  of  "  Implements  "  [see  paragraph  288) .  If  I  were  asked 
what  had  tended  most  to  render  the  manufacture  of  sugar  not  as 
satisfactory  as  it  might  be,  I  should  be  inclined  to  say,  ' '  The  little 
that  is  really  known  as  to  what  influences  the  yield  of  sugar.'  On 
these  points  I  will  briefly  touch. 

326.  In  the  first  place,  although  It  has  been  shown  at  Beheea 
that  cane  planted  according  to  the  Mauritius  plan  produces  more 
sugar  than  when  sown  broadcast,  more  precise  knowledge  is 
required  in  regard  to  other  parts  of  the  country  also,  and  the 
demonstration  of  the  fact  should  be  made  clear  to  the  people. 

Next,  whereas  many  different  varieties  of  cane  are  grown,  very 
little  indeed  is  known  as  to  the  yield  of  respective  varieties.  In 
one  district  one  kind  of  cane  is  in  favour,  in  another  a  different 
kind.  Sometimes  a  cane  is  required  for  eating  purposes,  some- 
times one  that  will  resist  the  attacks  cf  white-ants,  or  one  that 
jackals  will  not  destroy.  But,  though  each  may  have  its  special 
merits,  next  to  nothing  is  known  of  the  actual  amount  of  sugar 
that  each  will  produce.  Mr.  F.  M.  Gill,  of  Nellikuppam 
(Madras),  in  a  report  issued  not  long  since,  points  out  the  great 
differences  which  exist  in  the  juice  of  different  varieties  of  cane. 
From  his  own  experience  he  deduces  the  result  that  the  variety  of 
cane  known  in  Trinidad  as  "Green  Salangore"  gives  a  better  juice 
than  any  variety  of  cane  grown  in  Barbadoes.  This  variety  Mr. 
Gill  believes  to  be  the  same  as  the  ordinary  Coimbatore  cane.  He 
therefore  advocates  the  cultivation  of  this  variety  in  preference  to 
any  other.  Mr.  Gill  strongly  urges  the  necessity  for  investi- 
gation into  this  branch  of  the  sugar  industry,  and  that  careful 
analyses  and  records  should  be  made  and  collected. 

/  327.  The  influences  of  weather,  soil,  water,  and  manure,  in 
determining  the  yield  of  sugar,  are  but  little  understood.  The 
reason  is  not  far  to  seek.  If  is,  that  no  one  has  specially  worked 
out  the  question  for  India./  Here  and  there  a  few  analyses  have 
been  made,  and  at  one  factory  a  chemist  is  regularly  employed  who 
has  made  some  investigations,  but  the  information  needed  is  that 
from  a  muchwider  source,  and  embracing  conditions  not  peculiar 
to  one  part  of  India  alone.  To  givea  single  instance :  in  the  neigh- 
bourhood of  Poena,  where  cane  is  very  extensively  cultivated,  and 
where  the  night-soil  of  the  town  is  employed  as  a  manurial  agent, 
there  is  an  idea  that  the  "  poudrette  "  (as  the  manure  is  called)  gives 
a  juice  poor  in  crystallisable  sugar.  Whether  this  is  actually  the 
case  or  not  still  requires  demonstration ;  at  all  events,  it  is  given  as. 
one  of  the  reasons  why  the  sugar  factory  at  Poena  is  not  successful. 
The  period  of  ripening  is,  it  is  known,  affected  by  the  use  of  cer- 
tain manures,  but  the  particular  way  in  which  they  act  is  not  under- 
stood. It  has  been  noted  already  [see  paragraph  99)  that  the 
native  cultivator  has  a  partiality  for  well  water  in  preference  to 
canal  water,  if  both  be  obtainable,  and  that  he  sets  a  certain,  store 
upon  water  of  a   particular   kind   which  is   highly    charged    with. 
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soluble  salts,  and  which  he  considers  especially  favourable  to  sugar- 
cane and  tobacco  crops.  The  nse  of  earth  impregnated  with  nitre^ 
for  patting  roimd  the  stems  of  sugar-cane  as  a  manure,  has  also 
been  referred  to  {$ee  paragraph  133) . 

^  328.  Next,  there  is  uncertainty  as  to  the  right  time  'for  cut-  Ti^^e  of  cutting 
ting  the  cane.     This   can  only  be  definitely  arrived  at  by  careful 
investigation  and  by  the  aid  of  chemical  science.    It  is  well  known, 
however,  that  the  measure  of  success  attained  depends  much  upon 
the  time  of  cutting.     If  the  cane  be  cut  too  early,  the  saccharine 
juice  will  be  found  not  to    be   suflBciently   developed,  whereas,  if 
left  too  long,    some  sugar  will  be  transformed  into  fibre  and  other 
constituents.     The  desideratum  is  to  take  the  cutting  at  the   time        / 
of  maximum  development  of  sugar^  The   chemist   at   the  Rosa 
Factory  in  the    North- West   Provinces  has  made  analyses  show- 
ing  that   the  top  joints  of  the  cane  contain   no   cane-sugar,    even 
when  nearly  ripe,  and  that  the  common  practice  of  reserving  whole 
canes  for  "seed''  is  a  wasteful  one.  The  West  Indian  planter  only 
uses  the  top  of  the   cane  for  "  seed,''  and   this,    though  done  in 
parts,  ought  to  be  done  universally  in  India. 

329.  Another  point  on  which  there  is  very  uncertain  informa-  JJ^tJm'*'""'' " 
tion  is  tlie  extent  to  which  the  system  of  "  ratoon  "  growing  is  a 
profitable  one.  In  some  parts,  the  cane,  instead  of  being  freshly 
planted  each  year,  is  allowed  to  stand  over  for  a  second,  third,  or 
even  later  season,  and  is  then  called  "  ratoon  "  cane.  At  Poena  I 
saw  such  a  crop  of  the  sixth  successive  season,  but  the  opinion  is 
general  in  the  district  "  that  ratoon -growing  "  will  pay  for  three 
years,  but  not  longer.  The  advantages  are,  that  much  less  labour 
is  required,  and  that  only  half  the  amount  of  manure  is  used.  On 
the  other  hand,  there  are  the  objections  that  after  a  time  the 
land  gets  sticky,  and  cannot  be  worked  properly ;  also  that  the  new 
shoots  spring  out  from  "eyes"  higher  up  the  stem  than  they  did 
when  the  cutting  of  seed-cane  was  deposited  below  the  ground, 
and  in  this  way  roots  grow  out  above  the  surface  of  the  soil, 
giving  the  cane  a  less  firm  holding  and  less  power  of  drawing  upon 
the  nourishment  placed  below  it.  I  could  not,  however,  obtain 
anything  but  expressions  of  general  belief,  and  it  will  not  be  un- 
til the  respective  systems  have  been  tried  side  by  side,  and  the 
cultivation  expenses,  out-turn  of  sugar,  and  other  items  have  been  Experimenta 
drawn  up  in  a  balance  sheet,  that  really  reliable  information  can  u^ou'iu'vaTu^e'!* 
be  given.  Such  work  as  this  would  be  a  most  useful  one  for  Agri- 
cultural Departments  to  undertake,  and  I  would  urge  it  being 
done,  not  only  en  Experimental  Farms  but  on  land  in  the  actu^ 
occupation  of  cultivators.  Where,  as  on  an  Experimental  Farm, 
all  labour  is  hired,  cultivation  expenses  are  very  different  to  those 
which  the  raiyat  would  have  to  meet,  and  therefore  it  is  of  advan- 
tage to  take  land  under  ordinary  cultivation,  and  to  see  exactly 
whJat  it  would  cost  the  raiyat  to  carry  out  one  or  the  other  of  two 
competing  systems. 

r     330.  The  point  at  which,  perhaps,  the  greatest  waste  of  sugar  Transfer  of  cane 
-occurs  is  after  the  cane  has  been  cut,   and  it  is  largely  in    conse-  rapwttj'ol"^ 
quence  of  imperfect  management  in   the  stages  subsequent  to  the  p"™"»' 
cutting  that  India  is  an  importer  of  foreign  sugar,   y" 
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Rapidity  of  transfer  of  the  cut  canes  to  the  pressing  machine, 
and  rapid  expression  of  the  juice,  are  most  essential,  or  the  loss  of 
c'rystallisable  sugar  through  the  setting-up  of  fermentation  will  be 
very  great./  There  are  few  things  which  are  capable  of  more  rapid 
transformation  into  less  valuable  products  than  is  sugar-cane 
juice,  and  every  effort  should  be  made  to  limit  the  action  of  fermen- 
tation. /If  the  canes,  after  cutting,  be  left  about,  or  have  to  be 
carted  long  distances,  or  if  the  pressing  process  be  long  delayed, 
Advantage  of  loss  of  sugar  must  supervene./'It  is  in  obviating  such  difficulties 
uoheeamiii.  as  these  that  the  Bcheea  iron  mill  has  done  SO  much  good.  It  can 
be  easily  transported  to  the  spot  where  the  crop  is  grown;  it  presses 
the  cane  rapidly,  and  does  not  necessitate  the  repeated  passing  of 
the  canes  through  it  as  the  old  native  wooden  mill  did,  nor  the  cut- 
ting up  of  the  cane  into  the  short  lengths  required  by  the  "  mortar 
and  pestle  "  mill  [koihu).  Both  these  elements  in  the  native  method 
qf  procedure  promote  acidification  and  consequent  loss  of  sugar. 
Dr.  Waldie  aod  others  have  shown  that  about  10  per  cent,  more 
crystallisable  sugar  is  found  in  the  unrefined  sugar  {ffur}  obtained 
by  the  Beheea  mill  thau  in  the  product  made  by   the  native  mills. 

Evapoiating.        »  331.  Not  ouly  must  there  be  rapidity   in  pressing,    but  also  in 
boiiiiigl*  "P'*  transferring  the  expressed  juice  to  the  evapora ting-pans,  and  in  the 
boiling  of  the  juice.  / 

It  is  in  this  latter  respect  that  a  great  improvement  has  of  late- 
been  effected  through  the  introduction  of  wide,  shallow  iron 
evaporating-pans  in  place  of  the  narrow,  deep,  copper  or  even 
earthen  pans  that  were  universal  before.  The  exposure  of  a  large 
surface  promotes  rapid  evaporation  and  gives  less  time  for  changea 
to  take  place. 

Another  essential  to  success  is  the  removal  of  scum  and  of 
non-cryatallisable  bodies  from  the  juice  as  it  is  being  evaporated. 

NecesBiiy  OS  333.  Perfect  cleanliness  of  all  vessels  used  in  the   manufacture 

cieaniinesB.  jg  requisite  fop  obtaining  the  maximum  yield  of  sugar.  The  pres- 
ence of  any  foreign-  material,  dirt,  etc.,  will  speedily  set  up  fermen- 
tation; so,  too,  will  the  use  of  any  vessel  with  an  imperfectly  cleaned 
surface.  Messrs.  Thomson  andMylne  pointed  out  to  me  that  they 
hai  effected  considerable  improvement  by  inducing  the  native  culti- 
vators around  them  to  collect  the  expressed  juice  in  tin  vessels,  such 
as  are  used  for  holding  paraflBn,  instead  of  in  their  earthenware  vessels 
or  ghavrahs.  The  tin  vessels  can  be  readily  purified  by  burning  sul- 
phur in  them,  and  thus  be  kept  sweet  and  clean,  but  the  juice 
soaks  into  the  porous  earthenwaie  pots  and  turns  sour.  Washing 
will'  not  remove  this  and  the  vessel  is  never  sweet ;  the  consequence 
is  that,  when  fresh  juice  is  poured  iTi>-  the  acidifying  process  is 
q;uickly  set  ap,  and  a  certain  amount  of  crystallisable  sugar  is  there- 
by lost.  Captain  Montgomery,  in  the  Hoshiarpur  Settlement  Ee- 
port,  says: — 

"  After  pressing,  a  deoided  improvement  might  be  effeoted  in  grreater 
'' oleanliness  ;  the  vessels  whioh  hold  the' juice  are  not  cleaned  as  of  ten  as 
"  they  should  be,  and  the  juice  therefore  is  very  liable  to  acidification, 
"  while  the  general  disregard  of  the  ordinary  rules  o£  cleanliness  in  the 
"  sugar  refineries  is  beyond  description." 
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333.  In  Coiiobaiore  and  many  other  parts  it  is  usual  to  throw  "BeSoiog 
lime  into  the  juice  as  it  is  being  erapoiated,  in  order  to  neutralise  p"*^"-" 
any  acidity,  but  this  is  done  in  a  quite  haphazard  way.     In  other 
cases   no  process  of    purifying   the   sugar   is  used.    In  Lohardaga 
and  Palamau  only  the  scum  is  removed,  and  there  is  no  demand  for 
sugar  of  superior  quality. 

The  solid  sugar  called  gur  is  the  juice  boiled  down  and  allowed 
to  cool  into  a  mass.  A  liquid  sugar  called  rdb  is  made  by  not 
boiling  the  juice  as  much  as  in  making  gur  and  by  clarifying  it 
while  it  is  being  boiled;  the  juice  is  then  left  to  cool  in  earthen 
vessels,  and  purified  sugar  may  be  made  from  it  by  a  process  of 
straining  and  crystaDising>oat  which  is  conducted  by  the  reg  ular 
trader,  though  not  by  the  cultivator.  The  process  takes  three  to  four 
months.  The  liquid  sugar  or  rdb  may  also  be  purified  at  once 
by  the  "  centrifugal  drier,  "  or  "  sugar-turbine,  "  introduced  by  The  "ceDtrifogai 
Messrs.  Thomson  and  Mylne  {tee  paragraph  292).  The  molasses  aner." 
drain  away  and  leave  the  dry  crystals.  As  much  as  50  maunds  (of 
80  lbs.  each)  of  rdb  may  be  thus  made  into  sugar  in  10   hours. 

Proper  desiccation  and  storage  of  the  sugar  after  preparation  by 
any  of  the  above  methods  is  necessary,  and  the  "  centrifugal  drier ''' 
will  be  very  useful  where  sugar  is  made  in  any  quantity. 

/^  A  difficulty  in  the  way  of  improving  the  refining  of  sugar  Native  objection 
is  that  the  demand  for  sugar  of  any  kind  is  so  great  that  the  infe-  *°  '*^°'*  ="'•''"• 
rior  qualities  fetch  a  high  price,  and  the  better  quality  will  not 
command  sufficiently  more  to  make  the  refining  remunerative. 
A  prejudice  exists,  too,  against  refined  sugar,  owing  to  the  belief 
current  among  the  Natives  that  it  is  purified  by  using  the  bones  of 
animals^^,^ 

^.^*-334.  The  establishment  of  central  Sugar  Factories  has  been  sogar  Factories. 
urged  as  a  means  of  increasing  the  sugar  yield  of  the  country.  It 
has  been  pointed  out  that  while  there  are  2,500,000  acres  under 
sugar-cane  in  India,  the  produce  is  only  about  one  ton  of  sugar 
per  acre,  whereas  in  the  West  Indies  it  is  about  two  tons  per 
acre.   ^^ 


Improvements  in  cultivation  are,  as  I  have  mentioned,  possible,  caitivation  in 
'but  the  Factory  system,  though  it  has  been  tried,  has,  with  a  few  j^^'"*?^ 
exceptions,  been  a  fail  are.  The  reasons  are  various.  One  difficulty  pared. 
in  growing  sugar-cane  is,  that  enough  manure  cannot  be  obtained, 
and  dependence  has  also  very  often  to  be  put  on  canals  which  afford 
uncertain  supplies  of  water.  Tben,  the  rainfall  is  more  regularly 
distributed  in  Mauritius  than  in  India,  and  the  produce  will  be 
affected  accordingly.  Again,  sngar<cane  is  cultivated  in  India  on 
a  number  of  small  patches,  often  some  distance  from  one  another, 
and  not  on  large  areas  as  in  Mauritius  ;  consequently  there  is  con- 
siderable loss  in  cutting  and  carrying  the  canes  any  distance  to  a 
Factory,  and  the  portable  iron  mill  is  found  to  be  the  most  con- 
venient machine  to  use.  The  high  price  asked  for  the  raw  material 
is  another  and  true  obstacle  to  the  success  of  Factories.  The  local 
dejgiand  for  gnr  is,  great,  a  good  price  is  given  for  it^and  there  is 
an  unwillingness  to  pay  more  for  refin&i  sugar,  >^he  working 
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Date-sugar. 


Extension  of 
cultiTation  of 
Bugar-caoe, 


season  in  India  is  only  about  75  days ;  in  Mauritius,  Demerara,  etc., 
it  is  from  100  to  140  days.  Lastly,  only  a  few  of  the  Factories 
are  allowed  to  make  rum  from  the  molasses,  and  the  prohibition, 
when  exercised,  destroys  the  profit  of  refining.  The  Factories  at 
Poona  and  Baroda  have  failed  from  these  reasons,  but  one  in  Kolha- 
pur  (a  Native  State)  pays  because  liberty  is  given  to  make  rum. 
The  Rosa  Factory  in  the  North-West  Provinces  pays  fairly,  I  un- 
derstand, and  it  is  worthy  of  notice  that  the  Company  employ  a 
chemist  of  their  own. 

Export  and  335.  lu  1889-90  nineteen  million  rupees'  worth  of  sugar  was 

impor  0  sugar.  i^pQ^j-g^  jjj^q  India,  chiefly  from  Mauritius,  whilst  nine  million 
rupees*  worth  of  unrefined  sugar  was  exported,  chiefly  frouKMadras. 
Import  is  mainly  confined  to  the  Bombay  side,  and  here  Mauritius 
sugar  has  quite  driven  out  the  North-West  Provinces  sugar,  owing 
to  the  cost  of  transit  within  India  being  so  great.  On  the  other 
hand,  export  takes  place  on  the  Calcutta  side  and  from  Madras. 
The  question  naturally  suggests  itself — Why  do  not  Madras  and 
Bengal  supply  Bombay  ? 

Sugar  is,  in  a  few  oases,  derived  from  other  sources  than 
the  sugar-cane  ;  for  instance,  the  Date-palm  (Phcenix  dactylifera) 
is  sometimes  used  for  sugar  manufacture  in  the  Lower  Provinces  of 
Bengal.     Its  use  is,  however,  declining  very  much. 

336,/There  is  no  doubt  that  a  much  larger  area  of  land  could 
be  put  under  sugar-cane.  More  manure  would  be  needed,  and  per- 
haps more  water  facilities  also.  ]  Still,  it  is  noteworthy  that,  around 
Belieea,  when  Messrs.  Thomson  and  Mylne  first  came  to  it,  there 
used  to  be  only  1  per  cent,  of  the  cultivation  under  sugar-cane,  and 
now  there  is  10  per  cent. 

Mr.  Nicholson  points  out  that  in  Coimbatore  there  are  tens 
of  thousands  of  acres  of  wet  land  on  which  Rs,  20  an  acre  are 
spent  in  order  to  grow  a  crop  of  food  grain  worth  Rs.  40,  whereas 
on  the  same  land  rich  crops  like  sugar-cane  and  plantains, 
worth  Rs.  150  an  acre,  might  grow  splendidly.  Rich  mer- 
chants, however,  buy  the  land  as  an  investment,  and  hand  it 
over  to  poor  tenants  for  cultivation ;  these  latter  cannot  put 
a  single  rupee  into  the  land,  but  are  obliged  to  utilise  it  for 
growing  grain  crops  to  feed  themselves.  Mr.  Nicholson  esti- 
mates the  profit  on  the  growing  of  sugar-cane  to  be  from 
Rs.  75  to  Rs.  125  per  acre,  or,  if  made  into  sugar,  from  Rs.  85  to 
Rs.  105  per  acre. 

Mr.  Sen,  in  his  Report  on  the  Agriculture  of  Dacca,  says  :— 

"  The  extent  of  land  capable  of  growing  sngar-cane  is  probably  greater 
"  tban  in  any  part  of  Behar  and  Lower  Bengal,  and  the  supply  of  sugar- 
"  cane  for  local  consumption  comes  from  places  so  far  distant  as  Gbazipur 
"  and  Benares  (both  in  the  North-West  Provinces).  The  soil  is  fertile, 
"  bat  the  cultivators  are  lazy  and  devoid  of  enterprise.  If  properly 
"utilised,  the  land  can  produce  sufficient  sugar  to  supply  the  demands  of 
"  the  whole  of  Bengal,  bnt  the  cultivation  of  sugar-cane  is  at  present 
"  extremely  limited." 

Sugar-cane  used  to  be  extensively  cultivated  in  the  Central 
Provinces.     The  juice  was  boiled  over  wood  fires,  and  large  areas 
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■wpTfl  denuded  for  the  purpose  of  getting  the  firewood.  Now, 
owing  to  the  scarcity  of  firewood,  the  cultivation  of  sngar-cane 
has  been  largely  given  up.  Mr.  Fuller,  on  coming  here  from  the 
North-West  Provinces,  introdaced  the  practice  common  in  Meemt 
and  Rohilkhund,  and  showed  that  the  juice  conld  be  boiled  quite 
well  by  using  the  megags  or  spent  cane  after  it  has  passed  through 
the  rollers,  and  that  firewood  could  thus  be  dispensed  with. 

This  is  a  good  instance  of  improvement  by   transference  of 
practice. 

337.  In  the  various  points  npon  which  I  have  touched  I  have.  Need  for 
I  think,  made  it  abundantly  clear  that,  in  the  cultivation  and 
manufacture  of  sugar,  there  is  sufficient  work  to  call  for  the  em- 
ployment of  a  chemist  for  the  purposes  of  that  industry  alone. 
Occasional  assistance  in  the  numerous  questions  awaiting  decision 
may  be  rendered  by  a  Government  chemist  temporarily  giving  his 
attention  to  such  matters,  but  the  subject  is  one  really  large  enough 
to  justify  the  telling-oS  of  a  man  specially  for  this  work.  If  a 
single  Factory  finds,  as  I  am  assured  that  it  does,  that  it  must  have 
its  own  chemist,  how  much  more  reason  i&  there  for  the  deputing  of 
a  man  to  work,  from  the  chemical  side,  at  the  questions  afEecting 
an  industry  of  so  much  concern  to  Indian  agriculture. 

A  considerable  duty  also  rests  on  Agricultural  Departments  to  ^^'i^in. 
collect  precise  information  as  to  the  cost  of  cultivation,  the  out-turn,  ments. 
and  the  merits  of  difEerent  implements  and  methods  of  manufacture, 
so  that  the  most  profitable  one  may  be  introduced  and  be  generally 
practised. 

Cotton.  Catum. 

SSS/'TJotton,  like  sugar-cane,  is  a  very  profitable  crop  for 
the  raiyai  to  grow^The  actual  cultivation  of  it  is  thoroughly 
well  understood,  and  I  am  not  aware  of  any  suggestion  that 
can  be  made  for  improvement  in  this  respect.  There  is,  however, 
a  gfreat  deal  of  information  to  be  gathered  in  regard  to  the  respect- 
ive yields  of  different  varieties,  and  towards  ascertaining  which  is 
the  most  profitable  one  to  cultivat-e. 

Cotton  is  generally  a  single  year's  crop,  but  perennial  varieties 
are  occasionally  grown  which  are  left  for  a  second  or  a  third  year. 
I  saw  perennial  cotton  growing  at  Ahmedabad  and  at  Avenashi 
(Coimbatore).  The  indigenous  varieties  now  generally  cultivated 
give  a  short-stapled,  hard  cotton,  although  finer  and  longer-stapled 
varieties  are  still  cultivated  in  some  parts  of  Berar,  in  Sroach,  and 
elsewhere.  American  varieties  of  Rotton  were  introduced  abont  Acclimatisation 
60  years  ago,  and  have  been  acclimatised,  principally  at  Dharwar ;  °  """"• 
they  yield  a  fine  and  long  fibre.  For  the  last  20  years  there  has 
been  a  steady  deterioration  in  the  quality  of  the  cotton  exported 
from  India  and  the  long-stapled  varieties,  which,  under  the  special 
names,  "  Oomras,'*  "  Broach,"  "  Dharwars,"  etc.,  had  acquired 
special  favour  in  the  Liverpool  market,  have  been  subject  to  an  in- 
creasing and  now  enormous  amonnt  of  adulteration  with  the  in- 
ferior, shorter-stapled  kinds,  so  that  the  significance  of  the  old  names  "  Hizing  "  of 
has  now  almost  disappeared,  and  compl^nts  as  to  the  inferiprity  of  °'^'^'^ 


Sd4 


Agricultural  Iniiitstriet  and  Exports, 


Attempts  to  im' 
prove  cotton. 


The  preeerva- 
tion  of  better 
varieLies. 


Indian  cotton  have  been  very  great.  The  cotton  most  largely  uSed 
in  this  way  is  the  Vilayati  or  Varadi  eoiton  of  Khandesh.  The 
cotton  grown  in  Bengal^  the  North- West  ProvinceSj  the  Punjab, 
Eajpntana,  and  Central  India  generally,  is  known  as  "  Bengals  j" 
that  from  Madras  and  Western  India  generally  as  "  Westerns." 

33ft.^llany  efforts  have  been  made,  and  even  Goverument 
legislation  has  been  tried,  in  order  to  keep  pare  the  finer  qualities 
of  cotton,  and  to  prevent  the  increased  growing  of  the  coarser 
native  kinds.  But  all  these  efforts  have  failed,  and  at  the 
present  time  the  cultivation  of  the  indigenous  varieties  is  ftiore 
extensive  than  ever.  The  reasons  are,  briefly,  that  the  country 
cotton  is  a  better-yielding  variety,  it  is  earlier,  and  more 
hardy  than  the  long-stapled  kinds ;  besides,  it  commands  a  good 
price,  the  crop  pays  the  w^«^  well  to  grow,  and  there  is  a  ready  de-" 
mand  for  every  bale  that  is  grown.  The  raif/at,  therefore  (and,  as  it 
seems  to  me,  wisely),  concludes  that  he  is  justified  in  continuing  to 
cultivate  the  coarser  kinds,  and  he  does  not  care  to  run  the  risk 
of  growing  a  smaller-yielding  and  less  certain  crop,  besides  having^ 
to  wait  longer  for  it,  and  in  the  end  getting  but  little  more  return 
for  it.  A  quick  return  means,  to  the  raiyat,  that  he  can  the  sooner 
repay  the  loan  he  has  obtained  for  the  seed  and  the  cultivation. 
The  general  opinion  is  that  it  is  useless  to  interfere  by  legislation, 
and  that  unless  it  can  be  shown  to  the  raiyat  that  he  will  get  more 
for  growing  fine  cotton  than  he  does  now,  and  more  than  will 
cover  the  risk  he  runs  in  the  smaller  and  less  certain  crop,  he  will 
continue  to  grow  the  country  cotton,  and  legislation  will  fail,  as  it 
has  done  before,  to  prevent  him  from  getting  and  sowing  the  seed 
which  he  knows  will  succeed.  As  long,  too,  as  there  is  the  ready 
demand  which  exists  for  the  country  cotton,  and  so  long  as 
merchants  will  not  give  higher  prices  for  better  kinds,  the  supply 
of  country  cotton  will  be  maintained.  But  if  the  complaints  made 
against  Indian  cotton  proved  to  be  so  well  founded  that  the 
merchants  had  to  stop  purchasing  the  cotton,  then,  I  believe,  the 
raiyat  would  very  quickly  alter  his  practice  and  grow  the  finer 
kinds.  In  this  matter,  as  in  many  others,  the  cultivator  wOuld 
show  himself  quite  alive  to  his  own  interests,  and  he  may  be  very 
well  trusted  to  dO  what  pays  him  best.  ^ 

340.  There  may,  however,  be  some  fe&r  that  if  there  were  a 
sudden  demand  for  finer  cotton  the  taiyat  would  not  have  the  seed 
for  growing  the  crop.  Therefore,  I  regard  with  favour  a  proposal 
made  by  Mr.  Ozanne,  to  grow  and  to  perpetuate  a  certain  quantity 
of  pure  seed  of  some  of  the  better  varieties,  such  as  hani  and  jari, 
hich  are  still  known  in  Berar. 


/ 


It  would,  farther,  appear  very  desirable  to  have  some  recog- 
nised trade-mark  description  for  the  various  kinds  of  cotton  grown. 
At  present  there  is  no  protection  for  any  of  the  admittedly  finel" 
varieties,  although  merchants'  might  be  willing'  to  pay  a  higher 
price  foi.  them. 

/    The  misfortune  as  regards  the  cultivator  of  the  better  kinds  of 

'  cotton  is,  not  only  that  there  is   no  protection   afforded  to  him 

whereby  a  certain  name  and  better  price  WOiild  be   secured  for  his 
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eotton,  but  that,  through  '  the  system  of  obtaining  seed-cotton  by 
advances  on  it  from  the  grain  merchant,  a  pure  seed  is  not  obtained 
for  re-sowing.  The  cotton  pickers  are  always  paid  in  kind,  receiv- 
ing so  much  seed  in  return  for  their  labour  j  they  take  the  seed  in 
email  lots  to  the  grain  merchant,  who  mixes  all  the  seed  together, 
and  the  cultivator  buys  back,  not  his  pure  seed^  but  a  mixed  lot. 
Thus  the  purity  of  a  variety  becomes  lost.^V^ 

The  Cotton  Presses  wbiah  are  now  distributed  over  thfe  country  cotton  Presses. 
are,   it   would    appear,    responsible     fof     a     part     of    the     sys- 
tematic "  mixing  '*"  which   goes  on.     The   cotton   is   brought   in, 
cleaned,  and  packed  by  the  Presses  for  transmission  to  Bombay  and 
other  ports  for  shipment.     A  Cotton  Press  which  I  saw  at  Jeypore 
had  paid   all   its   expenses  in  the  first  three  years  of  its  existence. 
The  ' '  mixing  "  of  cotton  which  goes  on  up-country  is  due,  in  great .,  Mixing  "  of 
measure,  to  the  fact  that  the  merchants  at  Bombay  and  other  ports, '"t'""- 
instead  of  purchasing  direct,  leave  the  execution  of  their  commissions 
to  native   local   traders,  in   whose   hands  is,   therefore,  the  entire 
manipulation   of   the   cotton.     If   the  merchants   were   to  go  up- 
countrj  themselves  and  purchase  direct  from  the  prodncers,  abetter 
state  of  things  would  prevail. 

It  would  be  a  mistake,  however,  to  suppose  that  all  the  "  min- 
ing "  of  cotton  goes  on  up-country.  On  the  contrary,  the  Euro- 
pean merchant  is  greatly  to  blame,  and  very  much  of  the  "  mix- 
ing^"  goes  on  at  the  ports  of  shipment,  under  the  eye  of  the  heads 
of  European  firms. 

^^41.  The  whole  question  of  the  adulteration  of  cotton  is  one  the- The  "mcdy  rest 
remedy  for  which  seems  to  rest  rather  with  the  trade  than  with 
agriculture.  If  there  were  a  demand  for  long-stapled  cotton,  and. 
if  the  trade  were  willing  to  give  more  for  it,  the  cultivator  would 
soou  grow  it ;  but  so  long  as  the  demand  for  cheap  cotton  is  so 
great,  no  change  can  be  made,  and  it  would  be  unwise  to  interfere 
with  trade  by  legislation,  or  to  try  to  oblige  the  raiyat  to  grow 
only  certain  varieties  of  cotton.  ^ 

342.  Dr,  Watt  estimates  the  total  annual  production  of  eotton  Export  of  cotton 
in  India  at  9,200,000  cwt.,  of  which,  3,500,000  cwt.  arc  consumed  and  cotton  seed. 
in  Indian  mills,  and  5,700,000  cwt.  are  exported,  principally  to  the 

United  Kingdom. 

I  have  spoken  of  cotton  seed  as  a  food  for  cattle,  and  have  men- 
tioned that  it  is  but  little  exported  (fi£e  paragraph  127).  Dr.  Watt 
has  called  my  attention  to  the  fact  that,  reckoning  from  the  cotton 
produced,  and  after  deducting  what  seed  is  used  for  home  consump- 
tion and  for  sowing  again,,  thera  ought  to  be  fully  600,000  tons  of 
cotton  seed  available  annually  for  export. 

Indiaa. 

343.  The  cultivation  o£  indigo  is,  perhaps  more  than  that  of 
any  other  crop,  beset  with  considerations  which  are  rather  of  a  po- 
litical than  of  a  strictly  agricultural  character.  It  would  be  foreign 
to  the  objects  of  my  Report  were  I,  with  my  limited  experience,  to 
enter  into  the  discussion  of  matters  which  call  for  a  wide  kno-wledge 


256 


JgricuUuril  Industries  and  Exports. 


Its  caltlTation, 


Continnons 
cropping  with 
indigo. 


Possible 
explanation. 


of  the  political  relations  of  planter,  zemindar,  and  raiyaf,  as  well  as 
of  the  past  and  present  condition  of  the  people  in  the  indigo-growing 
districts. 

These  points,  all  important  though  they  be  in  their  bearing  upon 
the  indigo  industry,  must  be  left  to  others  to  deal  with.  I  shall, 
as  I  have  done  before,  confine  my  remarks  to  a  few  matters  which 
came  under  my  notice  when  visiting  the  indigo  districts  of  Behar. 

344.  Indigo  is  grown  under  several  different  systems,  the  merits 
of  which  I  will  not  discuss,  but,  generally  speaking,  the  raiyat 
covenants  with  the  European  planter  to  grow  indigo  for  him  over 
a  certain  proportion  of  his  holding.  There  is  no  stipulation  as  to 
how  the  land  thus  set  aside  shall  have  been  previously  cultivated. 
The  planter  has,  in  addition,  a  certain  amount  of  land  around  his 
factory  which  he  cultivates  himself,  growing  on  it  principally  indi- 
go, with  an  occasional  chanjre  to  oats  or  barley,  or  else  sugar-cane, 
judr  [ekari),  maize  or  some  other  fodder-crop  for  feeding  cattle  (see 
paragraph  236). 

The  cultivation  of  indigo  has  been  very  greatly  improved  by  the 
European  planter,  and  the  native  growers  have  to  some  extent 
followed  the  example  set  them.  I  have  noted  in  previous  chapters 
(«e«  paragraphs  55,  278,  294)  how  great  is  the  care  exercised  in  tilling 
the  soil,  in  obtaining  a  fine  even  surface,  in  preventing  any  loss  of 
moisture,  and  in  breaking  up  any  crust  that  forms  after  rain  has 
fallen.  I  have  pointed  out  also  that  selecton  of  seed  is  carefully 
attended  to  {see  paragraph  808),  and  that  imported  or  "  improved'" 
implements  have  an  opportunity  of  being  usefully  employed  in 
indigo  cultivation  {see  paragraph  281).  On  the  indigo  estates  or 
''concerns,''  as  they  are  called,  there  is  a  large  area  to  be  sown, 
and  it  is  all  important  to  get  this  done  quickly  and  just  at  the 
right  time.  Hence  the  indigo  planter  uses  a  drill  which  will 
sow,  not  one,  but  several  rows  at  a  time^  and  he  uses  a  large  num- 
ber of  these  drills. 

345.  "Whenever  it  is  possible,  an  indigo  crop  is  taken  on  the 
home  land,  but  occasionally  a  change  in  the  cropping  is  made. 
This,  however,  can  hardly  be  termed  "  rotation  J "  it  is  merely  a 
"rest'"  to  the  land  from  growing  indigo,  and  is  resorted  to  when- 
ever the  crop  shows  any  signs  of  failing.  During  my  tour,  land 
was  pointed  out  to  me  which  had  been  under  indigo  for  as  much  as 
forty  years  with  only  a  very  occasional  change  of  crop.  The  capa- 
bility of  the  soil  thus  to  grow  indigo  successively  is,  in  my  opinion, 
closely  bound  up  with  considerations  which  have  been  quite 
recently  brought  to  light  by  scientific  investigation.  It  has  been 
shown  that  certain  plants  of  the  Natural  Order  Jjeguminota  have  the 
power  of  assimilating  indirectly  the  nitrogen  of  the  atmosphere . 
This  power  is  exercised,  not  by  direct  inspiration  through  the  leaves, 
but  by  the  medium  of  particular  "  nodules  "  which  form  upon  the 
rootlets  of  the  plant,  and  enable  the  plant  to  utilise  the  nitrogen 
supplied  from  the  atmosphere  {see  paragraph  60) . 

The  indigo  plant  {Indigofeta  tinctoria)  belongs  to  the  Natural 
Order  Leguminosce,  and,  althoagh  scientific  investigation   has  not. 
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as  yet,  been  specially  directed  to  it,  I  have  little  doubt  that  it  will 

be  found  to  possess  properties  similar  to  those  already  established  in 

the  case  of  other  Leguminota  that  have  been   studied.     PresuHaing 

this  to  be  the  case,  we  may  have  in  this  the  explanation   of  the 

continued  cropping  with  indigo  that  is  such  a  remarkable  feature  in 

India.     It  is  not,  I  should  point  out,  a  parallel  case  to  that  of  con-  comparison  with 

tinuous  corn-growing,  the  possibility   of  which  has  been   clearly  oroppto??"""" 

shown  in  England;  nor  yet  is  it  like  the  continuous  cultivation  o£. 

such  crops  as  sugar-cane,  cofEee,  tea,  etc.,  in  the  West  Indies  and 

elsewhere.     In  these   cases  the  continuity  is    maintained  by  the 

heavy  application  of  manures  which  supply  the  demands  of  the  plant, 

and  accordingly,   if  there  be  manure  enough,  and  of   a  suitable 

nature,  rotation  may  within  limits,  be  dispensed   with.     Thus,  at 

Biothamsted,   Messrs.   Lawes  and   Gilbert  have  grown  wheat  and 

barley  continuously  for  50  years  without  change,   by  the  aid  of 

artificial   manures.    At  Woburn,  I  myself  have  under  observation 

similar  experiments  where  these  corn  crops  have   been   sown   year 

after  year  for   16  successive  seasons,  and  still  continue  to  yield  an 

undiminished  produce.     The  limit,  so  far  as  the  practical  farmer  is  practical  Umiti, 

concerned,  is  that  of  the  expense  and  trouble  of  keeping   the  land 

clean,  and  of  freeing  it  from  the  weeds  which  are  the  invariable 

concomitant  of  these   crops.     These   can  best  be  got  rid  of  by 

introducing  a  change  of  crop,   and  by   growing  one  the  habits 

and  cultivation  of  which  differ  from  those  of  the   crop  which 

has  preceded  it.     In  this  sense  a  root  crop  may  be   termed   a 

"cleaning"  crop. 

But  though  the  case  of  indigo  is  analogous  in  the  respect  Manarin?  tor 
of  requiring  an  occasional  "  cleaning,"  it  is  very  different  in '"  '^' 
that  of  manurial  treatment.  Broadly,  it  may  be  said  that  the 
only  manure  for  indigo  is  indigo  itself,  in  the  form  of  the  refuse 
indigo  twigs  and  leaves,  termed  seet,  which  are  removed  from 
the  vats  after  steeping  has  been  doue.  Artificial  manures  have 
made  no  way  in  India,  and  where  they  have  been  tried  for  indigo 
they  have  not  clearly  shown  any  compensating  benefit.  Even 
with  simpler  manures,  such  as  lime,  gypsum,  nitre,  etc.,  there  is 
uncertainty  as  to  their  efficacy.  Seet,  on  the  other  hand,  is 
known  to  be  beneficial,  though  it  has  yet  to  be  established  how  it 
acts,  whether  by  virtue  of  the  nitrogen  which  it  supplies,  or  on 
account  of  the  vegetable  matter  which  it  returns  to  the  soil,  or 
possibly  even  by  its  physical  effects  and  moisture-holding  pro- 
perties. What  the  planter  does  complain  of  is,  that  he  has  not 
as  much  seet  to  put  on  the  land  as  he  would  like. 

Indigo  cultivation,  accordingly,  is  not  an  illustration  of 
rotation  being  dispensed  with  by  means  of  heavy  manuring, 
but  the  explanation  of  its  continuation  may  possibly  be  found 
in  the  power  which  it  shares  with  some  others  of  the  LeguminottB, 
of  assimilating  atmospheric  nitrogen.  This  opens  up  a  very 
interesting  field  of  investigation,  for  which  India  affords  special 
opportunities. 

346.  While  indigo  may  thus  be,  and  is,  taken  year  after  changt  at 
year,    it  is  known  that  a  change  of  cropping  is   occasionally"''^^""'" 

17 
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desirable  or  even  necessary.  This  is  termed  a  ^'rest"  -foitha 
land.  Similar,  though  more  serious  in  resqlt  i£  not  freely 
practised,  is  the  change  required  with  clover-cropping  in  England, 
the  land  being  rendered  "  clover  sick,"  as  it  is  termed,  if  clover 
be  too  often  repeated  during  the  course  of  a  rotation.  Miss 
Ormerod,  lately  Consulting  Entomologist  to  the  Eoyal  Agricul- 
tural Society,  has  shown  that,  concurrent  with,  even  if  not  causative 
ol,  this  "clover  sickness,"  is  the  presence  of  a  destructive  eel- 
worm  {TT/lencAus  devasiatrisi) ,  mhosB  je'sitei'miDSitioa  IB  hest  effected 
by  "  starving  it  out ; "  in  other  words,  by  growing  in  place  of 
the  clover  some  crop  on  which  the  TflencAus  will  not  thrive, 
and  in  not  repeating  clover  until  the  pest  has  died  out. 

Simi]^);Iy,  the  indigo  crop  has  its  own  particular  pests,  al- 
though their  ravages  are  not  so  general  as  to  prohibit  the  cultiva- 
tion of  the  crop.  Caterpillars  and  a  kind  of, cricket  called  zirtcai, 
which  burrows  in  the  ground,  are  its  principal  enemies, 

A  change  of  cropping  is  the  most  effectual  means  of  getting 
rid  of  the  pests,  both  insect  and  vegetable,  which  attack  the 
plant,  and  which  are  more  or  less  fostered,  by  the  continuance 
of  one  and  the  same  crop  upon  the  land,.  A  change  iu  culti- 
vation is  also  beneficial  to  the  soil,  and.  the  growing  of  a  crop 
different  in  its  plant-requirements  to  the  preceding  one  enables 
dorinant  or  non-utilised  constituents  in  the  soil  to  be  made  use 
of  to  the  advantagre  ,of  the  new  cjrop,  I  believe  that  change  of 
cropping  might  be  usefully  followed  in  indigo  cuKavation  to  a 
mi;ch  greater  es,^ent  than  is  now  the  case,  and  this  without 
e3cpendi,tui;e  of  more  manure.  "What  has  told  in  the  past  against 
thp  practice  is  the  anxiety  of  the  planter  to  get  his  money  a^s  quickly 
asas  possible  out  of  the  indigo  cultivation,  and  therefore  to  put 
as  gireat  a  br^^dtb  of  land  in  indigo  as  he  can. 


347.  Care  is  shown  in  the  selection  of  seed,  for  in  this 
respect  the  European  planter  does  not  follow  the  Native.  There 
are  English  merchants  at  Cawnpore  and  elsewhere  who  make  it 
their  business  to  select  and  sell  good  seed  to  the  planter,  and  the 
planter  in  turn  is  very  particular  to  get  a  change  of  seed. 

348.  Tliere  is,  however,  considerable  uncertainty  as  to  whether 
thickrseeding  or  thin-seeding  is  the  better.  Then,  uncertainty 
exists  as  to  .manuring,  except  in  the  value  attached  to  the  refuse 
indigo  plant  or  ^seet.  The  sect  water,  or  water  run  off  from  the 
settling-tanks  in  which  the  finely  divided  indigo  deposits  itself, 
ia.^ometiines  u^ed  on  the  land  with  a  manurial  object  in  view,  but 
it  ipjmore  often, allowed  tp  run  to  waste,  as  being  wprtl^less.  Jtg 
va,lue  has  yet  to  he  demonstrate^,  and  I  could  form  96  definite 
opinion  on  the  poipit  without  "ehefliipal  examinatip.^  %nd  exppri' 
mental  trial.  Th?re  is  much  difference  of  opinion,  aga^,  as  t^ 
vvhether  «ee<  should  be  spread  on  the  land  thickly , or  thinly,  ifiach 
planter  has  his  own  idea  of  what  is  best,  and  he  hpj^s  tp  that. 
Another  disputed  question  is,  when  the  seet  should  '  be  put  on. 
Some  planters  cart  it  out  fresh,. straight  away  from , the  steeping- 
Ta/ts,i)bhers  prefer  ko  let  it  rot  and  to  apply  it  when  old. 


'I  have  been  on  estates  where  it  is  the  praoHce  to  collect  bonesi 
to  grind  i^em  in  a  mill,  and  use  them   as   manure ;   more  often 
they  are  collected,  broken   and  bagged  for  export.    Thus,  even 
bj  the   European  planter,  the  value   of  bones     has  not     been 
established,  or,  rather,  a  better  return  can  be  got  by  the  sale 
ef  the  bones.    I  have  been   with  a  planter  whose  belief  in  the 
salphate     of  lime     (gypsum)    and     other   sulphates  was   almost 
niibounded,  also  with  another  who  thought  that  nitre   was   what 
was    wanted    for     indigo,    whilst     many   more    whom   I     met 
ridiculed  equally  either  idea.     But  I   never   saw  anywhere  what 
I  would  call  a  "  eomparative  trial,"  conducted  on  a  level   uniform  Neglect  oi 
piece  of  landj  with  portions  marked  off,  one  cultivated  in  one  way  |nqoSj'ia'°^ 
and  another  in  a  different  way.     Suppose,   for   example,   one  :plot  ^,tf^,„ 
thickly   sown,   the  adjoining  one  thiiily.}   one  manured  witib  seet 
thickly  spread,  the  otjier  with  a  thin  dressing  only ;  one   on  wliich 
leet  water  had  been  poured,   the   other  with  the  same  volume  of 
oxdioary  water  only ;  one  manured  with  fresh  seet,  the  other   with 
old  seet ;  .one  manured  with  bones  or  with  nitre,  or  else^  gypsum,  and 
a  corresponding  one  without.     These  might  all  form  useful  experi- 
mental  trials,  and  I    might   easily   multiply   them,   but   enough 
has   been   said   to    show  what   scope   there    is    for    enquiry    in 
connection    with  the  cultivation  of   the  indigo  crop.     The   most 
I    could  hear   from    any   planter  was    that  he   had    tried  this  or 
that  plan  one  yt^ar,  but  he  could  not  see  any  benetit  from  it, 
and  so  did  not   repeat  the   trial.     <But    I  cannot  regard  these  as 
*' comparative  trials."     An   expprimient,    to    be  a  real   one,  must 
be  a  test  >of   one   practice   against  another,   carried    on   side  by 
side,  under  as   similar   conditions   as  possible,   and  it   msiy   have 
to   be   repeated,  and   ought  to  be    repeated,    before  a   definite 
conclusion   can   become    to.      It   is   not    that    a  large   aiea   is 
required,  or  that  the  risk  of  heavy  outlay  is  incurred.     For  an 
experimental  area,  an    acre,    or  even  half  an  acre   of  land    would 
be  ample,  and   if  every  field  had    such    an     area,    and    if    it 
were  made  the    '"  learning    school "    for     future     extension    of 
one  or  ithe  other  practice,  great  benefit  would  resalt,    and    an 
answer  be  igiven  to   the   many  questions  awaiting  solution.     But 
the  planter  prefers  to  put   a   whdle  large  area  under   a  so-called 
"experiment"   and    to   incur   risk   and  expense  in    giving  it  a 
thin   or   a   heavy  .dressing  of  ^eet^  at   bones,   or  other  manure, 
without 'having  ipreviously  ascertained  by  aig'   trial   on   a  small 
and  inexpensive  seaile  whether  it   ie   likely   to  succeed  or  not.     If 
otfly  planters  would  adopt   the  simple    plan    of  making  "  com- 
parative trials "   on  a  email  scale    at  ifirst,    they    would    gain 
knowledge   which    would    Tepay    the     troulble    over    and    over 
again  when  they  came  to    applying    the    result    to    the    larger 
area.     iBut  what  happens  is,  that    when  the  crop  is  ready   to 
cut,  all  that  the  planter  thinks  about  is  to   get  it   carted  home 
and  ^to  put  it  in  ihe  vats  ae   soon  as  possible,  and  so  the  "  experi- 
ment " has  togo to  the  wall.     I  know  only  too   well  that  this  is 
the  general  fate  of  experiments  in  Bngiland  as   well  as  in  India, 
axti^  the   kidijfo   planter  in   no   way  differs    from   the  avefagf 
-     -  ■  '  17A 
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good  English  farmer,  who,  though  he  may  be  induced  to  start 
and  to  watch  aa  experiment  while  it  is  in  progress,  yet  fails 
at  the  last  by  not  reaping  the  produce  separately  and  weigh- 
ing  it,  but  allows  "estimate"  or  "guess-work"  to  take  the 
place  of  ascertained  "  fact,"  and  recorded  result.  I  know  that 
there  are  difficulties  to  contend  with,  and  that  the  separate  reap- 
ing and  weighing  at  harvest  involve  trouble  which  comes  at 
the  most  awkward  time,  but  I  am  equally  certain  that  until 
planters  will  go  to  the  trouble  of  seeking  truth  in  the  way 
which  I  have  indicated,  no  definite  progress  will  be  made, 
nor  the  many  questions  afEecting  this  important  industry  be 
decided.  , 

unsoivea  349.  If   the  remarks   which  I  have  made  apply  to  the  culti- 

ptoblemB  in  the         ,.  .     .,  •    i_i      l  j  ■j.l     "^  c 

manniaotaro  of  vation,    Similar  ones    rmght    be    made    with   even   more  lorce 
*"*'*"•  upon  the  manufaelure  of    Indigo.     It   is   allowed  on  all  sides, 

even  by  the  planters  themselves,  that  the  manufacture,  as  at 
present  conducted,  is  a  mere  "rule  of  thumb  "  one,  and  utterly 
unscientific  in  character.  So,  indeed,  I  found  it  to  be,  though 
it  is  no  easy  matter  to  say  ofi-hand  how  it  should  be  altered. 
I  saw  enough  to  warrant  me  in  saying  that  there  is  ample 
scope  for  improvement,  for  instance,  in  the  replacement  of  a 
"  rule  of  thumb  "  method  by  a  strictly  scientific  one,  one,  that  is, 
in  which  the  details  of  every  step  are  thoroughly  understood. 
But,  at  the  same  time,  I  could  see  that  it  would  not  be  done 
by  any  one  coming  as  I  did  and  simply  throwing  out  a  sug- 
gestion or  two  ;  but  that  it  would  require  the  aid  of  some 
one  who  had  made  a  thorough  investigation  of  the  whole 
subject  from  the  chemical  side,  and  who  could  study  each 
detail,  ascertaining  exactly  what  changes  take  place  at  each 
step,  and  then  following  these  throughout  until  the  final  stage 
is  reac^hed.  The  same  difficulty  which  attends  experiment  in 
the  field  accompanies  experiment  in  the  factory.  There  is 
the  anxiety  to  get  on  as  quickly  as  possible,  the  impossibility 
of  checking  any  process  when  in  actual  operation  and  the 
preference  to  continue  in  known  ways  rather  than  to  run  the 
risk  of  failure  with  new  ones.  And  so,  I  fear,  it  will  al- 
ways be,  until  some  one  lays  himself  out  to  carefully  work  at 
the  subject,  and  to  experimentalise,  so  that  the  changes  which 
take  place  and  the  conditions  which  regulate  these  changes 
may  be  fully  understood.  The  planter  is  not  a  man  naturally 
of  a  scientific  turn  of  mind,  and  he  does  not  care  to  experi- 
ment in  directions  not  understood  by  him.  The  same  causes, 
•Patents  •  in  I  regret  to  say,  make  him,  not  unfrequently,  the  victim  of 
lartnre"""'  *^^  pretensions  or  persuasions  of  men  who,  with  some  smat- 
tering, perhaps,  of  scientific  knowledge,  induce  him  to  adopt 
this  or  that  patented  method  of  their  own,  assuring  him 
that  thereby  he  will  distance  his  brother-planters  in  the  quantity 
and  quality  of  his  out-turn .  It  is  surprising  what  a  readiness 
is  shown  by  the  planters  to  take  up  and  to  work  for  a  time  the 
invention  of  some  adventuring  so-called  "  chemist, "  although 
previous  efforts  of  the  latter  may  be  known  to  have  proved 
disastrous  failures.    There  is  always  some  one  ready  to  take  on 
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the  new  "patent  process,"  and  to  embark  upon  it,  in  the  hope 
that,  out  of  the  many  plans  that  have  been  pnt  forward,  one 
at  least  must  turn  out  a  success,  and  that  it  will  be  his  good  fortune 
to  secure  that  one  chance  out  of  the  hundred. 

If  planters,  instead  of  endeavouring  to  gain  an  advantage 
one  over  the  other,  would  only  combine  together  to  have  the 
whole  subject  carefully  worked  out  by  a  man  of  eminent 
scientific  standing, and  of  known  integrity,  the  result  might  be 
attended  with  enormous  benefit  to  the  whole  of  the  planting  com- 
munity,  and  the  enquiry  could  be  carried  out  at  an  infinitely 
lower  cost  than  is  now  expended  by  individual  planters  or  trading 
firms  in  abortive  attempts  to  secure  an  advantage  over  their  com- 
petitors. 

350.  To  take    some    of    the  points  in  dispute.     It  is    still  ^^^aJ^fj"' 
unknown  which  is  the  best   way^  to   pack   the  bundles  of  indigo  rats, 
plant  in  the  steeping -vats  ;   whether,   for  instance,    they    should 

be  tightly  or  loosely  packed.  Some  planters  support  one  view, 
others  the  opposite,  while  many  maintain  that  the  manner  of 
packing  is  quite  immaterial.  The  kind  of  water  wbich  it  is  ad-  Kind  of  nater 
visable  to  use  is  another  matter  for  discussion.  It  is  argued,  ""'^ 
though  quife  empirically,  that  the  white  stieaks  often  found  run- 
ning through  the  blocks  of  manufactured  indigo  are  the  consequence 
of  a  bard  water  being  used,  that  is,  one  containing  a  quantity  of 
lime  salts.  To  obviate  this  difficulty,  some  planters  have  employed 
a  process  for  softening  the  water  before  it  is  run  into  the  steeping- 
vats.  But  there  is  no  satisfactory  evidence  as  to  whether  this  is 
essential  or  even  desirable.  The  superior  quality  of  the  "mark  "  of 
a  particular  factory  is  frequently  put  down  to  the  kind  of  water 
used,  and  there  is  a  general  agreement  that  soft  water  is  preferable 
to  hard,  and  that  muddy,  stagnant,  or  foul  water  is  prejudicial  to 
the  production  of  a  good  quality  of  indigo.  I  have  little  doubt 
that  the  kind  of  water  used  is  of  material  importance,  for  soft  and 
Jiard  waters  have  very  difiEerent  extractive  powers.  But  it  has  still 
to  be  determined  whether  the  matters  capable  of  being  removed 
from  the  indigo  plant  by  the  one  kind  of  water  and  not  by  the 
other  are  conducive  to  a  larger  or  better  out-turn  or  otherwise. 

The  length  of  time  which   steeping  should   occupy  is  another  Duration  of 
debated  point.     Some   say  that  the   best  colour  is  got  by  short  °  "^  ^' 
steeping,  and  that  though  the  quantity  obtained  may  be   less,   the 
best  paying  result  is  obtainable  in  this   way.     Others  will  steep 
for  nine  to  ten  hours,  or  even  for  as  long  as  twelve  and  thirteen 
hoursi 

351.  Over  the  question  as  to  whether  the  cut  plant  should  be  The  use  oil 
steeped  in  water  alone,  or  with  some  chemical  re- agent,  a  great  "'"""''*''' 
deal  of  speeulation  and  a  great  deal  of  money  have  been  expended, 

and  so  far  with  little  result.  It  is  this  stage  wbich  has  been  the 
principal  field  for  the  ingenuity  of  the  "inventor."  The  use  of 
uitre,  ammonia,  alum,  carbolic;  acid,  caustic  soda,  and  other 
materials  has  been  brought  forward,  and  each  plan  finds  some 
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pjlanter  or  other  who  is  willing  to  take  it  up  from  time  to  time, 
although  as  to  what  the  action  of  the  added  chemical  is,  there  is 
complete  ignorance. 

The  "beating"        352.  When  we  pass  on  to  consider  the  "  beating  "  process,  the 
process.  want  °f  harmony  between  practice  and  theory  is  more  than  ever 

appwent.  The  accepted  ideas  of  each  are  indeed  almost  dia- 
metrically, opposed.  What  is  effected  by  "beating"  the indigccon- 
taining  liquid  after  it  has  been  ran  off  from  the  steeping-vats  is 
vary  far  from  being  known,  and  until  some  one  of  high  chemical 
attainments  can  work  at  the  subject,  not  simply  in  the  laboratory, 
but  also  in  conjunction  with  the  actual  manuf acta  ring' procese,  the 
real  solution  of  the  question  will  h&  very  distant.  The  entire 
manufacture,  from  the  beginning  to  the  end,  is  one  which  should 
be  intensely  EoientiBc,  and  should  proceed  on  the  most  definite  lines, 
instead  of  which  it  ie,  as  I  have  described  it,  a  "  rule  of  thumb  " 
procedure.  To  take  a  single  inffcance.  The  time  at  which  "  beat- 
ing "  should  cease  is  determined  by  a  very  rough  test,  the  object  of 
which  is  to  see  whether  the  indigo  has  been  separated  out  from 
the  water.  If  the  finely-divided  indigo  settles  down  quicklj"  and 
leaves  no  bliie  solution  abovw,  the  "  beating  "  is  considered  complete. 
This  may  serve  as  a  rough  indication,  but  is  not  more,  and  it 
OMght  to  be  replaced  by  a  chemical^  te£t  which  would  indicate 
more  certainly  whether  a  quantity  of  indigo  was  being  run  to 
waste  or  not. 

the "  boiling  "        353.  After  the  indigo  has  deposited  itself  in  the  "  beating-.vat" 
process.  and  :tbe  supernatant  liquid  has   been   run  ofi',  the  finely-divided 

indigo  or  "  fecula  "  is  transferred  to  the  boiling- vats.  But^hei-e 
again,,  difference  of  opinion  exists  as  to  whether  it  should  be  boiled 
once  only,  or  twice,  ^nd  also  as  to  the  temperature  which  it  is  beat 
to  employ  in  boiling. 

Th«  practical  354.  Dr.  Watt,   in  the  able  article   which  he  has  written  on 

Sfiiews''cSii'.  indigo  in  the  "Dictionary  of  Economic  Products,"  reviews  fully 
pared.  the   bfearing  of  scientific  investigation  upon   the   manufacturing 

process,  and  emphasises  the  failure  to  apply  the  former  to  the 
latter.  The  main  question,  as  to  what  "  beating"  effects,  resolve^ 
itself  into  that  of  whether  oxidation  is  produced  in  the  beating 'Vai 
or  whether  the  change  is  one  of  a  purely  mechanical  nature. 

The  colouring  matter  contagied  in  the  indigo  planii  is  a  soluble 
glucoside  termed  zn^^'c^n,  which,  on  maceration  of  the  plant  with 
Tyater,  is  converted  into  indigo-hlue^,  and  this  latter,  on  fermenta- 
tion, is  reduced  to  indigo-white. 

The  view  of  the  practical  man  is  that  when  the  plant  is  steeped 
in  the  vat,  fermentation  takes  place,  indigo-white  is  produced,  and 
in  the  "beatang  process  "  this  is  oxidised  black  lagain  to  iadigo-Uue. 
Consequently,  several  patents  have  been  introduced  with  the  object 
of  3  faciiiiatiing>  fermentation  and  rapid' oxidation,  and  th^y  consist 
in  the  addition  of  substances,  such  as  nitre,  alkaU^^j  etc.,  to  the 
steeping-vat,  or  to  the  beating-vat.  If  oxidation  is  effected  by  the 
"beating,"  theJiquid  as  it  enters  the  beating- vat  front  the  stewing* 
Vat  must  h^mdi'gihwhite,   and  this,   %  the  oxidation,  beBOtfies 
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converted  into  indigo-blue.  Bat  if  the'  liquid  as  it  enters  the 
l)eating*vat  is  already  finely-divided  indigo'ilue,  theie  can  be  no 
use  in  putting  oxidising  materials  into  the  beating-vat,  and  the 
change  pcodnced  by  the  "  beating  "  must  be  a  purely  mechani- 
cal one. 

The  chemist  who  has  worked  most  at  this  sabject  is  Schnnck, 
in  Germany,  and  he  has  cleai^ly  shown  that  oxygen  is  not  necfesary 
either  for  the  decomjK^sition  of  the  colouring  matter  indiean  in  the 
plant,  nor  for  the  formation  of  indigo-hlue.  Therefore  it  is  hard  to 
see  what  good  purpose  the  addition  of  oxidising  agents  can  effect, 
and  possibly  it  may  do  harm.  The  further  investigations  of  chemf- 
cal  science  have  led  to  the  conclusion  that  fermentation  is  not 
required  at  all,  but  that  by  simply  macerating  the  plant  with  water 
or  with  a  little  acid,  indican  is  extracted  and  is  decomposed  at  once 
into  indigo-blue  and  an  indigo-sugar,  called  indiglucin.  What  is 
needed,  therefore,  is,  not  to  assist,  but  to  prevent  fermentation  the 
effect  of  which  would  be  to  decompose  the  indigo^bliie  into  indigo- 
whHe,  and  necessitate  its  re-oxidation  to  indigo-bhte.  The  process 
of  manafactnre  as  now  generally  carried  out  would  appear  to  be 
this  latter  one,  and  to  comprise  really  three  stages,  viz.t  ^^^  forma< 
tion  of  indigo-hlue,  the  reduction  to  indigo-white,  and  the  re-con- 
version to  indigo-blue,  whereas  the  chemical  process  would  be  a 
single  one,  viz.,  the  formation  of  indigo-blue,  and  its  retention  in 
this  form  by  arresting  fermentation. 

355.  It  would  be  of  little  use  were  I  to  enter  further  into  the  dis-  Tka  seceBsity 
oussion  of  what  takes  place,  but  I  have  said  sufficient  to  show  that  chemcaiBcfanM 
at  almost  every  stage  of  the   manufacturing   process   there   is  an  tSre'of'^imf' 
absence  of  any  definite   knowledge.     This   knowledge  can  only  be 
obtained  by  the  application  of  chemical  science  to  the  nlanufacraife. 

In  bsbrdly  any  other  branch  of  industty  where  chemical  processes 
play  an  important  part  is  there  such  neglect  [to  obtain  the  scientific 
help  that  is  requited  for  the  ]»:oper  working  of  the  industry.  But. 
in  the  case  of  indigo,  the  old  ways  are  kept  to,  and  no  advance  ie 
made.  Meantime,  chemists  are  busy  in  England,  Germany,  and 
elsewh^e,  in  working  ont  methods  for  snccessfully  replacing  the 
natural  product  by  artificial  mesms,  just  as  they  have' done  in  the 
case  o£  cochineal,  madder,  and  other  dyes.  I  regard  it  merely  as 
a  matter  of  time  when  this  will  be  successfully  done,  and  it;  can 
only  be  postponed  if  those  who  are  engaged  in  the  indigo  industry 
witf  make  use  of  the  very  best  scientific  assistance  they  can  obtain, 
for  the  purpose  of  putting  the  manufacture  upon  a  rational  and 
scientific  basis.  If  the  indigo  planters  would  Iwit  combine  together 
to  engage  a  chemist  of  high  standmg  who  would  take  up  this  in- 
vestigation in  a  thbron^h  manner,  it  would  be  the  very  wisest 
thing  they  could  do;  otherwise  they  must  be  content  to  see  the 
prosperity  of  the  industry  gradually  decrease. 

356.  Undoubtedly  there  are  improvements  which  can  be  effected  tTnsatiBbietotj 
in  connection  with  the  system  under  which  indigo- is  cultivated.       tod^o"""' 

cnltivttlOD, 

Under  the  flwamwar  system  (th^  one  most  gfen^ally  adopted) 
the  planter  tj^Cff  a  lease  from ' the"  edidhdur,  and  the'  r'aiyat'  is 
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virtually  a  tenant  of  the  planter,  but  is  obliged  to  put  a  certain  pro- 
portion of  his  holding  under  indigo  each  year  for  sale  to  the 
planter. 

It  must  be  acknowledged  that  indigo -growing  under  these  con- 
ditions is  not  altogether  a  voluntary  system  on  the  part  of  the 
raiyat.  He  does  not  look  on  the  indigo  crop  as  he  does  on  a  food 
crop  ;  there  is  not  the  same  inducement  for  him  to  grow  a  good 
crop,  since  he  is  paid  one  of  two  rates,  either  for  a  full-crop  or  for 
a  half-crop,  and  not  according  to  the  actual  yield.  The  raiyafi 
constant  endeavour  is,  therefore,  to  give  his  worst  land  for  grow- 
ing indigo,  whilst  the  planter's  aim  is  to  get  the  best  land. 

On  the  other  hand,  the  planter  has  his  own  diflSculties.  For 
instance,  he  has  a  large  capital  invested  in  his  manufacturing 
plant,  while  he  is  himself  placed  to  a  great  extent  in  the  zemindar's 
hands  in  regard  to  the  continuance  of  his  lease  j  he  has  to  meet  the 
difficulty  of  procuring  sufficient  land  for  growing  the  crop  under  the 
system  generally  prevalent,  whilst  were  he  to  adopt  that  of  pur- 
chasing the  plant  from  the  raiyat  by  the  bundle  (the  hkuiki  sys- 
tem) he  might  not  get  suSScient  crop. 

The  prevailing  system,  it  is  right  to  say,  is  not  a  creation  of 
the  English  planter  ;  he  found  it  existing  when  he  came,  and  has 
simply  continued  it. 

Lastly,  all  alike,  whether  planter,  zemindar,  or  raiyat,  sufEer 
from  the  non-existence  of  a  proper  Record  of  Rights,  in  which  the 
areas  of  holdings  and  the  rents  charged  should  be  clearly  defined. 

Tea. 

357.  I  took  the  opportunity  afforded  by  my  travels,  of  seeing 
something  of  tea  cultivation  both  in  the  Neilgherries  and  at 
Darjeeling. 

This  industry,  like  that  of  indigo,  is  one  in  which  empirical  rules 
take,  to  a  great  extent,  the  place  of  ascertained  and  clearly-defined 
truths,  and  both  in  the  growing  of  the  crop  and  in  the  manipnla- 
tion  of  the  tea,  there  is  much  still  to  be  learnt.  My  visits  were 
of  too  hurried  a  nature  to  enable  me  to  do  more  than  get  a  general 
insight  into  gome  of  the  questions  which  are  waiting  for  solution. 

Unsettled  points      358.  Thcre  appears  to  be  still  a  good  deal  of  ignorance  as  to  the 
inteacaitivation.  elevation  best  suited  to  tea  cultivation.    Thus,  in  the  Neilgherries, 
tea  is  grown  as  high  as  7,300  feet   above  sea-level,   while  in  the 
Ouchterlony  valley  the  elevation  is  3,500  feet  only.     In  the   Dar- 
jeeling districts  similar  wide  variations  are  found. 

Then,  in  respect  of  the  soil,  little  is  known  as  to  its  requirements. 
In  the  Neilgheriies,  for  instance,  there  is  good  reason  to  believe 
that  a  deficiency  of  lime,  if  not  of  available  potash  also,  has  had 
to  do  with  the  decadence  of  tea  cultivation  there.  On  almost  all 
sides  there  is  but  little  known  about  manures,  even  about  those 
which  are  available,  such  as  oil  cake  and  bones ;  the  different  oil 
cakes  are .  classed  together  just  as  if  they  were  the  same  and  of 
equal  value;  it  has  not  been  established  whether  bones  are  useful, 
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whether  green-manuring  is  advantageous,  and  still  less  on  which 
lands  the  systems  should  be  or  need  not  be  employed.  The  influ- 
ence of  particular  fertilisers,  such  as  nitfe  or  other  potash-containing 
manures,  or  else  of  phosphatic  or  nitrogenous  manures,  upon  the 
quantity  and  quality  of  the  tea  is  not  definitely  known.  In  regard 
even  to  tillage  there  are  questions,  for  example,  as  to  what  depth 
of  soil  should  be  turned  up,  whether  the  land  should  be  left  in 
clods  or  he  tilled  finely,  how  far  drainage  is  requisite,  etc. 

359>  The  same  kind  of  difficulties  are  met  with  in  the  manu-  unseHied  points 
facture  of  tea,  and  the  delicate  processes  of  drying,  withering,  roll-  JS^aeturs. 
ing,  fermenting,  firing,  etc.,  are  carried  on  with  an  almost  entire 
ignorance  of  the  chemical  changes  which  take  place  at  each  stage, 
and  without  the  power  of  controlling  them  in  any  way.  By  long 
practical  experience  a  great  deal  of  knowledge  has  been  gathered 
by  skilful  manipulators,  and  the  changes  of  appearance  ra  the  leaf 
at  the  different  stages  are  closely  watched  and  taken  as  a  guide, 
but  this  is  very  different  to  knowing  exactly  what  does  take  place, 
and  how  to  regulate  each  operation,  so  as  to  produce  the  best  result. 

360.  Another  field  of  enquiry  consists    in   the   study   of   the  insect  and  other 
insect  and  other  ravages  to  which  the  tea  plant  is  exposed,  and  in  ""^^• 
devising  means  for  combating  them. 

The  "  red  spider  "  (Teiranyehus  hiseulaim)  and  the  "  tea  bug  " 
{Helopeltis  theiovora)  are  the  main  insect  pests,  and,  as  yet,  no  suc- 
cessful way  of  preventing  their  attacks  has  been  found.  Mr.  Wood- 
Mason  in  particular  has  given  a  great  deal  of  attention  to  the 
study  of  the  work  of  these  insects.  At  Darjeeling  I  found  thai 
"  sulphuring  "  was  largely  made  use  of  to  guard  against  "  red 
spider,'^  but  it  was  an  expensive  process,  costing  quite  Rs.  20  an 
acre. 

361.  It  is  an  acknowledgment  of  the  importance  of   scientific  Appointment  uf 
inquiry  in  connection  with  the  cultivation  and  manufacture  of  tea,  inSSn 'tm 
that   the  Indian  Tea  Association  have  commenced  a  definite  line  of  Association, 
investigation,  and  have  secured  an  analytical  chemist  of  their  own. 

Mr.  Bamber  was  originally  appointed  in  October  1890  for  a  term  of 
1^  years,  and  has  already  presented  his  report  of  the  progress  made 
during  the  first  year;  this  has  had  to  do  with  enquiries  as  to  the 
soils,  cultivation,  and  manuring  of  the  tea  plant.  It  is  now  pro- 
posed to  continue  them  for  one  year  more,  but  more  specially  to 
devote  investigation  to  the  manufacture  of  tea. 

I  am  far  from  saying  that  an  enquiry  lasting  over  2|  years  The  insuiHcieney 
will  not  be  productive  of  some  good,  but  I  am  decidedly  of  opinion  °'  ''^  "^^^^ 
that  the  time  is  far  too  short  to  allow  of  the  solution  of  any  but  a 
few  of  the  many  problems  which  have  been  sketched  out  for  deci- 
.  sion.  It  seems  a  pity  that  an  enquiry  affecting  an  industry  of  such 
importance  and  representing  so  much  capital  as  the  tea  trade 
possesses,  should  be  limited  to  so  short  a  term.  ^ 

The  first  thing  that  a  man  coming  out  to  take  up  a  work  of  prepor  method 
this  nature  must  do,  is,  not  to  make  .discoveries  off-hand  or  to  in-  "*  <»»9"'y. 
vent  theories,  but  to  make  himself  thoroughly  conversant  with 
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what  has  been  done  before,  both  in  the  cultivation  and  in  the  manu- 
facture. It  is  only  after  this  that  he  can  be  expected  to  nsefidly 
apply  his  scientific  knowledge  to  the  actual  details.  This  is  a 
worky  not  of  a  year  or  two,  but  of  several  years,  and  it  necessarily 
involves  patient  work  and  patient  waiting,  though  sooner  or  later 
I  am  sure  that  the  industry  will  reap  the  benefit,  as  others  have 
done  which  have  made  use  of  the  application  of  science  to  practice, 

coffte.  Coffee. 

362.  My  tour  took  me  through  some  of  the  coffee-growing 
districts  ■  of  CoOrg  and  Mysore^  and,  besides  meeting  a  number  of 
planters,  I  stayed  flome  time  with  Mr.  E.  H.  Elliot  on  his  coffee 
estate  at  BartchinhuUa,  MunjerabAd,  where  I  had  a  goOd  opportu- 
nity of  leaffning  about  this  induSti-y. 

As  compared  with  tea,  the  industry  is  a  mUch  siialpler  one,  for 
the  manufikcture  does  not  involve  the  careful  manipulation  that  is 
requisite  with  tea;  but  the  actual  cultivation  is  a  matter  of  equal 
iniporfcance  in  eiach  case. 

probieniBin  363.   I   May  briefly  say  that  the  same  questions  which  I  have 

coffioeonitiTa-     J^|J^,Jg3  ^q  as  being  still  in  dispute  as  regards  the  cultivation  of  tea, 
present  themselves  when  dealing  with  coffee-growing, 

Theimportant  matters  of  elevation,  aspect,  and  shade,  are  by  no 
means  determined,  nor  ai?e  they  attended  to  as  they  ought  to  be.. 
The  nature  and  requirements  of  the  soil  have  not  been  sufficiently 
studied,  whilst  there  is  much  to  learn  in  regard  to  manures,  their 
use  and  relative  valuies.  Lastly,  there  are  diseased  and  injuries  to 
which  thfe  coffee' plant  is  liable,  but  which  have  not  yet  been  success- 
fully- combated. 

A  suitable  elevation,  as  in  the  case  of  tea,  would  seem  to  have 
much  to'  do'  with  the  successful  cultivation,  though  along  with  it 
must  be  taken  the  consideration  of  rainfall.  The  BartchinhuUa 
estate  is  about  3,000  feet  above  sea-level,  and  the  rainfall  is  from 
90  to  100  inches,  but  at  Messrs.  Cannon's  estate,  where  coffee  of 
the  highest  repute  is  grown,  the  elevation  is  4,500  feet  and  the 
rainfall  is  only  60  inches. 

,  The  kind  of  soil,  or  rather,  its  earlier  history,  is  a  point  of  the 
highest  importance.  If  the  land  has  previously  beep  old  forest 
land,  thinned  for  the  purpose  of  growing  coffee,  it  is  lijkely  to  do 
well,  but  if  it  be  that  which  has  before  been  under  cultivation,  more 
especially  of  the  class  known  as /J BMW  cultivation  (in  which  the 
land  is  cleared  by  cutting  down  the'woejd,  setting  fire  to  the  vege- 
tation^ and  growing  crops  without  manure  of  any 'kind')  it  is  not 
nearly  so  valuable. 

The  aspect  must  be  studied,   chiefly  in  the  matter  of  shade*; : 
while  both  the  presence  of  shade,  and  the   kind  of .  shad^   provided; 
are  most   essential   points.     Perhaps  nothing  affecting   the  culti- 
vatitin  of  coffee  impressed  me  more  than  the  importance  of   shade. 
I  have  been  over  estates  w^here  shade  has  been  attended' to,  and 
I  have  noticed  the  healthy  arid'  natnrill' gi^owth  of  thfe  bushi^s. 


EleTatioD. 


SoU. 


Shade, 


1  have  also  been  to  other  estates  where  shad«  has  been  tifeglefetefl 
and  dependence  has  been  placed  upon  heavy  manuri'ffg.  Tlhe 
resnlt  iW  been  that  Aforeei  unnatural  growth  o£  the  bushes  has 
takeni  place  and  an  unhealthy  appearance  ha»  been  caused  by  the 
presence  of  a  heavy  crop  with  but  very  little  leaf  or  young  wood. 
A  h^vj  crop  of  berries  may  in  this  way  be  produced  for  a  few 
years,  but  then  the  bushes  will  in  all  prabability  fail,  and  in  the 
end  will  Bot  succeed  like  the  shade-pirotected  and  less  forced  bushes, 
even  tkoogli,  for  the  time,  the  latter  may  yield  a  leaser  cropv  A 
sure'  sign  (^  the  land  being. too  highly  manured  is  the  appearance 
ef  shoots  all  ap  the  stem.  The  indication  of  a  good  bush  is,  on  the 
contrary,  the  healthy  growth  of  new  wood  on  the  branches  to  form 
the  fruit-bearing  branches  of  the  year  to  come.  I  have  little  doubt 
that  the  failufe  of  many  cofEee  estates  is  due  to  the  dealing  away 
of  the  trees,  and  the  neglect  to  provide  other  shade.  The  provi- 
sion of  proper  shade  constitutes  a  study  in  itself  j  to  which  too  much 
iB^ortakee  cannot  be  paid,  aud  if  it  be  neglected  it  cannot  be  made 
uj^more  than  temporarily  at  least,  by  any  quantity  of  manuring  or 
other  means.  The  amount  of  shade  should  vary  with  the  aspect 
and  be  so  arranged  as  chiefly  to  piotect  the  plant  from  the  sun  at 
every  point  dweing  the  hours  when  it  is  at  its  fiercest.  It  is 
recognised  that  trees  differ  very  much  in  their  suitability  as  shade» 
givers.  While  some^upply  but  little  lee^  d>epiiBit  for  renewiBig  the 
soil  and  spread  out  their  roots  along  the  su^ace  of  the  giround, 
thereby  depriving  It  of  moisture  and  nourishmiant;  others,  such  as  the 
c7ac^';//««!5  tree,  and  the  eubhusarree,  goni,mittli,  poonarul,  etc.,  are 
of  a  difEerent  habit  of  growth,  and  anord  a  large  leaf  deposit.  Nor 
is  it.  enough  simply  to  provide  shade  at  the  outset,  but  there  should 
be  a  succession  of  shade,  the  older  and  taller  trees  being  successively 
removed  for  timber  or  fuel  as  the  younger  ones  come  on  to  take 
their  place. 

The  mechaiucal  cultivation  of  the  soil  must  be  closely  attended  Tillage. 
to>  for  it  must  be  l^pt  constantly  sti«red  and  not  be  allowed  to  get 
hard.  Tc  go  on  the  laud  wben  it  is  wet  is  certain  to  do  great  harm. 
Fcrf^t  ^sainage  is  of  the  highest  importance.  Holes  called!  ''reno- 
vation p^ts"  are  dug  ott  sloping  ground  in  order  to  hold  up.  the  soil  "EenoTation 
and  prevent  it  from  being  washed  a  way  by  the  heavy  rains  in  the  ^^^" 
wet  season.  These  are  generally  3  x  3  x  if  feet,  said  are  put  between 
every  four  bushes  j  into  them  the  leaves  which  fall  from  the  shade 
trees  are  £twept,  and  in  them  the  fine  earth  is  retaincid  as  it  washes 
down  tbe  slopci  When  the  holes  are  again  dug^'  this  earth  and  leaf 
mould  is  spread  around  the  stems  of  the  shrubs.  But  I  could  not 
he]^  thinking  that  the  "renovationipitar '  were  often' unnecessarily 
numerous  and  close  togetiuBB.  The  Aggings  of  them  is  laborious 
work,  and  the  ground  is  apt  to  get  somewhat  consolidated,  besides 
which)  in  the  digging,,  many  of  the.'rootlets  of  the  coffee-plants  are 
cttt'act0Ss  and  somdiimes  even  the  larger  roots  too.  Thefefbre'I 
tWnk  that  the  number  of  "pits  *'  should  hotb6?grektef'than  i^  heces* 
Bai?y:iri  order  to  strip  the  surface  -Wa&h.'  At  present  it  is  th^ 'yriacJi 
ttee  td.  xegsttd  these  pits  aS  means  of'bringing  the  subsoil  td'tte 
surfelffe,  as  well  as  of  qalKJhing  any  WaSh;.  or  of  hctldfng;  v;e|efc^bl8 
matter;    It  by  no  ras^tiWisMoifi  that  it  is  alikj^s  an  'kdv^nSg^  'to 
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bring  the  sub-soil  up,  for  it  may  be  poorer  in  quality  and  the  richer 
top-soil  may  thus  be  buried. 

As  to  the  soil  itseU,  judging  from  analyses  which'I  have  made 
of  coffee-soils  from  Mysore,  there  appears  to  be  clear  evidence 
(see  paragraph  63,  as  also  Appendix  B)  of  the  want  of  lime  in  the 
laterite  soils,  also  that  phosphoric  acid  and  potash  («ee  paragraph  65 
and  Appendix  B)  are  less  abundant  than  in  soils  of  alluvial  nature 
in  other  parts  of  India.  The  frequent  use  of  bones  by  coffee  plan- 
ters as  a  manurial  agent  is  a  support  to  the  belief  in  the  need  of 
phosphatic  manures,  and  it  is  probable  that  potash-containing 
manures  might  also  be  usefully  employed.  In  Appendix  B  I  give 
some  detailed  analyses  of  Munjerabad  coffee  soils,  and  I  would,  in 
passing,  comment  on  their  richness  in  vegetable  matter  and  in 
nitrogen  resulting  therefrom.  This  is  accounted  for  by  the  fact 
that  the  land  is  old  forest  land,  and  it  is  likely  that  lime  and 
mineral  ingredients  are  what  the  soils  require  rather  than  more 
vegetable  matter  such  as  would  be  contained  in  oil  cake,  cattle-dung, 
etc.  It  is,  indeed,  quite  possible  that  over-richness  in  nitrogen  may 
produce  a  rankness  of  growth,  and  over-development  of  leaf  to  the 
exclusion  of  berry.  In  other  cases,  and  where  a  lesser  richness  of 
surface  soil  is  found,  the  reverse  may  be  the  case,  and  there  may  be 
decided  need  of  organic  manures.  AH  soils  cannot  be  treated  alike, 
but  each  must  be  considered  in  its  own  special  relations. 

Differences  of  practice  occur  in  the  manner  of  applying  manures, 
some  planters  preferring  to  throw  manure  broadcast  and  to  fork  it 
in,  others  thinking  it  better  to  dig  a  trench  round  the  bush,  about 
1  foot  or  1^  feet  from  the  stem,  and  to  put  back  the  soil  mixed  with 
whatever  manure  it  is  intended  to  apply.  But  I  am  not  aware  of 
any  comparative  experiments  that  have  been  made  in  order  to  test 
which  is  the  better  plan,  and,  indeed,  it  would  very  probably  be 
found  best  to  put  one  kind  of  manure  on  in  one  way,  and  another 
in  a  different  way.  The  plant  food  thus  supplied  should  be  put 
where  the  rootlets  can  best  avail  themselves  of  it,  and  therefore  I 
should  be  in  favour  of  scattering  manure  about  rather  than  of 
accumulating  it  in  one  spot  or  even  in  a  circle,  so  long  as  it  is  not 
too  widely  scattered  or  put  beyond  the  plant's  reach.  Bulky  manures, 
such  as  cattle-manure,  leaves,  and  similar  vegetable  matter,  require 
to  be  incorporated  with  the  soil,  so  as  to  exercise  a  beneficial, 
mechanical  as  well  as  chemical  effect  on  it,  whereas  soluble  salts, 
such  as  potash  manures,  may  well  be  sown  on  the  surface  or  be 
lightly  forked  in.  The  time  of  application  will  also  differ  accord- 
ing to  the  nature  of  the  manure,  bones  and  other  materials  which 
take  long  to  decompose  being  better  suited  for  early  application,  and 
more  readily  decomposable  or  soluble  manures  for  a  later  dressing* 

If  coffee  planters  would  make  a  few  small  but  careful  experi- 
ments for  themselves  they  would  certainly  be  able  to  obtain  more 
information  as  to  their  particular  land  than  could  be  given  by 
anyone  advising  them,  but  who  does  not  possess  the  requisite 
information  as  to  the  soil,  the  situation,  and  other  local  conditionsj 
or  even  as  to  the  manures  which  are  readily  obtainable..  Manures, 
suoh  as  bones,  oil  cake,  etc.,  are  too  generally  used  because  they 


Coffee— Cardamomi.  269 

have  always  been  used,  a&d  because  there  is  a  general  belief  in 
their  utility,  but  it  is  more  than  probable  that  in  some  cases 
large  sums  are  needlessly  expended  on  them,  while,  in  others, 
lack  of  lime,  potash,  or  other  soil-constituent,  may  be  responsible  for 
a  diminishing  yield. 

364.  The  coffee-plant,  like  the   tea-shrub,  has  its  own  particu-  f^l^'^i^^ 
lar   enemies,  of  which  the  chief  are  the  "  borer "  and  the  "  leaf  ooS" plant. 
disease."    By  planting  good  kinds  of  shade    trees   the  "  borer " 

has  been  largely  suppressed,  and  is  now  but  little  dreaded 
under  the  best  conditions  as  to  shade.  In  open  plantations 
or  under  bad  kinds  of  shade  trees  "  leaf  disease "  inflicts  much 
damage,  but  not  under  good  shade  or  on  well-cultivated  land. 
As  to  liability  to  disease,  the  most  that  can  be  said  is  that  if 
the  plant  be  maintained  in  good  active  growth,  and  not  be 
unnaturally  forced,  it  is  less  prone  to  disease  and  attacks  than 
if  the  soil  be  not  maintained  in  fertility,  or  if  the  plant  be 
forced  on  so  as  to  produce  berries  to  the  exclusion  of  a  fair 
proportion  of  leaf. 

Mr.  John  Hughes  has  examined  healthy  and  diseased  leaves 
of  the  coSee  plant,  but  the  analyses,  though  showing  the  com- 
parative poverty  of  the  diseased  leaves  in  soluble  organic  and 
mineral  constituents,  do  not  point  to  the  presence  or  absence 
of  any  particular  constituent  which  might  be  considered 
deficient  in  the  soil  or  be  supplied  in  manurial  form. 
Sulphuring  and  limewashing  have  been  put  forward  as  remedies 
for  "  leaf  disease,"  and  I  might  suggest  another,  ww.,  the  use  of 
"blue-stone"  (sulphate  of  copper),  in  the  form  of  the  mixture 
with  freshly  slaked  lime,  known  as  "  Bouillie  Bordelaise,"  and 
already  used  with  much  success  in  vine  cultivation.  Unfortu- 
nately, the  difficulty  of  transport,  and  the  difficulty  of  getting 
labour,  would  militate  against  the  success  of  such  remedies,  and 
against  their  extensive  application  even  if  they  should  be  found 
to  be  protective  in  character.  But  it  would  be  well  worth 
making  experimental  trials  in  order  to  ascertain  the  efficacy 
of  any  such  applications. 

365.  Two    main   difficulties    which   coffee,  planters   have    toJ,^°SJj°i„ 
contend   with  are,   that  they    cannot  get  enough  labour  and  that  eoffes-Browin  . 
they   cannot  get  enough    manure.     As   to  labour,  although   high 

wages  are  given  (Bs.  7  per  month  for  men,  and  Bs.  5  for 
women),  it  is  very  difficult  to  procure  enough  just  at  the  time 
when  it  is  most  wanted,  while,  as  to  manure,  the  difficulty  and 
cost  of  transport  are  heavy,  and  there  is  not  a  sufficient  supply 
of  manure  to  meet  the  demand.  The  extension  of  railways 
will  uodoubtedly  help  much  in  removiftg  the  difficulties  both 
as  to  the  supply  of  labour  and  that  of  manure. 

Cardamoms,  Oaraamova. 

366.  Associated  with  coffee-growing,  more  especially  in  Coorg, 
is  the  cultivation  of  Cardamoms,  an  industry  which,  until 
lately,  was  most  remunerative,  and  to  which  I  would  merely 
allude    in     passing.      It    is    found      that    after    continuously 
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growing  this  crop  if  or  some  time,  the  produce  declinea  mate* 
rially,  and  it  isojear  that  consideration  oi^bt  to  be  tamed  to 
the  mannrial  point  of  view  of  the  cultivation,  a  subject  which 
up  to  now  has  been  quite  neglected. 

Tolacco. 

367.  The  cultivation  of  tobacco  is  one  on  which  great 
care  is  bestowed.  Like  opium  and  sugar-cane,  the  crop  carries 
with  it  considerable  profits,  but  it  is  almost  entirely  grown 
upon  good  land  and  where  both  manure  and  water  are  available. 
Speaking  generally,  the  crop  is  grown  in  rotation  with  other 
crops,  bat  it  is  not  unusual  in  some  parts  to  grow  tobacco  year 
after  year  on  the  same  land.  In  Gujarat  (Bombay)  and  Sind 
it  is  the  common  opinion  that  the  quality  of  tobacco  is  much 
improved  by  the  continuous  growth  of  it  for  many  years  on  the 
Eame  spot,  and  fields  can  be  pointed  oat  which  have  produced 
tobacco  for  40  years  and  more,  and  are  specially  noted,  the 
produce  often  fetching  quite  "fancy"  prices.  Manure  is,  of 
course,  used  lavishly.  But  this  continuous  growth  of  tobacco 
in  certain  districts  is  remarkable,  and  wdl  deserves  investigation^ 
inasmush  as  in  other  parts,  for  example,  Kh^ndesh  and  Belgaum 
(where  the  prodd^e'  is  also  good)i  the  cultivators  will  not  take 
a  tobacco  crop  oftener  than  once  in  ten  years,  alleging  as  the 
reason  the  imppssibility  otherwise  of  keeping  down  the  parasite 
{Oroitmehe  Nicotiana) ,  which  afi^ects  the  plant  so  seriously  {see 
later  on,  paragrraph  872).  Tobacco  is  grown  principally  as  a 
"garden"  (irrigated  by  wells)  crop,  but  sometimes  also  as  a 
"  dry "  (unirrigated)  crop,  the  seed-bed  only  being  watered 
by  hand.  I  have  instanced  the  preference  of  the  grower  of 
tobacco  for  particular  kinds  of  water,  and  in  paragraph  99  I  have 
given  an  analysis  of  a  well  water  which  had  the  reputation  of 
being  specially  suited  to  the  crop.  I  also  mentioned  in  paragraph: 
133  that  in  some  parts  it  is  the  custom  to  spread  round  the 
plants  earth  which  is  impregnated  with  nitre. 

So  far  as  the  cultivation  goes,  I  see  nothing  in  which  tha 
rai^ai  can  improve,  for,  like  other  "garden"  crops,  tdbacco 
is  one  over  which  no  trouble  is  spared.  It  may  be  possible 
to  get  better  inforniation  as  to  the  effect  produced  by  manures 
of  various  kinds,  such  as  cattle-inanure,  nitre,  oil  cake  refufe, 
etc.,  upon  the  quantity  and  quality  of  the  leaf,  but  this  will  hardly 
be  the  case  so  l^g  as  the  Native  uses  his  present  crude  methods 
of  curing,  When,  however,  as  is  now  /beginning  to  be  done  in 
Madras,  private  firms  turn  their  attention  to  the  proper  manu- 
facture of  tobaecoand  cigars,  there  will  be  the  call  for  guiding 
the  cultivation  also  in  the  most  favourable  direction. 

368.  In  Gujarat  (Bombay)  a  great  deal  of  tobacco  is  grown. 
At  Nadiad  I  met  Bai  Bahadur  Becherdas  Yiharidas  Desai,  a 
most  enlightened  and  leading  agriculturist,  who  has  giireii  a 
great  deal  of  attmtion  and   also   morvey  in  attempts  to  improver 

N^ad™°'°"  tiie  growing  and    the    curing  of  tobacco.     At  the  farm  of  ithe 
■  Nadmd    Agricultural    Association,    of    which     Mr,     fiecherdaa 
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DeBai  is  an  active  supporter,  many  experiments  have  been  carried 
out,  and  are  still  in  progress,  in  order  to  find  the  manure  best 
SRited  to  the  tobacco  crop.  Thus,  the  efEect  of  the  foUc^^ing 
manures  was  being  tried  at  the  time  of  my  visit :  cow-dung,  goats'* 
droppings,  castor  cake,  saltpetre,  and  tannery  refnse.  The  general 
conclusions  obtained  thus  far  ai'e,  that  saltpetre  gives  the  lar^eat 
yield,  but  does  not  produce  a  tobacco  which  is  relished,  anli  Ujat 
for  quantity  and  quality  together,  the  best  results  are  given  by 
the  goatfl'-droppings  and  by  the  tannery  refuse,  Mr,  Becherdas 
Desai,  in  addition,  has  cultivated  tobacco  on  a  large  farm  nei>r 
Nadiad,  and  has  endeavoured  to  introduce  the  produce  into  the 
European  market.  Though  the  tobacco  is  pronounced  hj  jEysperts 
as  being  carefully  cured,  a  peculiar  strong  flavour  is  noticeable  in 
the  smoking,  which  renders  the  leaf  unsaleable.  Mr.  Begherdas 
Desai  is  quite  cognisant  qf  this,  and  has  tried  long,  though  without 
success,  to  ascertain  whether  the  drawback  lies  in  ^he  growing  or 
in  the  curing.  Finally,  he  has  had  to  give  up  the  att0mpt  to 
create  a  European  sale  for  the  tobacco. 

369.  Curing  of  tobacco  as  conducted  by  the  Native  is  done  in  a  Native  method 
very  primitive  way.*    The  leaves  are  not  removfid  one  by  one  when  tobacco.* 
ready  for  picking,  but,  after  a  few  spots  hav«  begun  to  appear  sm. 

the  lower  leaves,  the  entire  plant  is  cut  ofE  close  to  th.e  gcpund, 
and  is  left  exposed  to  the  night  dew.  Next  day  tlie  plants  are 
arranged  in  small  circular  heaps,  about  two  feet  high,  with  the 
stalks  outwards.  At  the  close  of  the  d^y  the  heaps  are  opened, 
and  the  leaves  are  spread  out  for  the  night,.  The  next  day  they 
are  heaped  again^  and  so  on  until  after  about  five  days  they  begin 
to  turn  yellow.  Then  the  plants  are  hung  upon  horizontgrl  poles 
for  15  to  20  days,  the  stalks  being  ^pressed  close  to  each  other. 
After  this  the  l^ves  are  again  packed  in  square  heaps,  and  these 
heaps  are  opened  and  re-packed  every  two  or  th^ep  days.  The 
leaves  begin  then  to  sweat  and  finally  to  turn  blacji.  This 
blackening  is  a  sign  of  fermentation  being  finished,  and  the  leaves 
are  then  stripped  off  the  sta]k  and  tied  up  in  bundles  and  baled. 
Often,  crude  molasses  {jagri)  and  water  are  sprinkled  on  the 
leaves  after  fermentation  is  over. 

370.  This  process  of  curing  is  evidently  .a    very    crude  one  improvement  in 
and  admits  of  very    great   improvement.     The  caring  of  tobacco  <"»"(?• 
requires  every  stage ito  be  carefully  watched,  thfi  temparaiture   to 

be  observe,  and  fermentpition  to  ibe  induced  or  checked  atithe 
exact  point  which  experience  has  determined  as  being  best.  £very 
leaf  indeed  should  be  treated  as  a  unit  by  itself,  and  not  simply  as 
one  of  jnany  leaves  comprising  a  bundle  or  heap.  But  it  cannot 
be  expected rthat  the  Native  cultivator  will  ever  be  able  to. do  much 
more  in  this  direction  than  he  has  done,  and,  wherever  a  ^better 
leaf  is  required,  it  will  have  to  be  obtained  thr0U£$h  the  e^ablii^- 
ment  of  separate  curing-places,    such   as  those  which  ihave  been 


*  .This  deectiption  IB  taken  from  a  Report  by  Mi;.  H.  Caine,  of  ^lLit^a  (Balletln  .No.  1, 
iaS9.Btr,AgricaItaialJ>«partmeiit,  Madras).  ,    .  ...:..       .; 
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started  in  the  Madias  Presidencyj  and  which    will   be  under   the 
care  of  practised  "  experts." 

371.  Endeavours  have  been  made  by  Messrs.  Begg,  Dunlop,  & 
Co.  at  Pusa  in  Tirhoot,  and  also  at  Ghazipur,  North- West  Prov- 
inces, to  establish  tobacco-growing  and  manufacture  for  the 
European  market.  Considerable  advance  has  been  made  upon 
native  methods,  btft  it  cannot  be  said  that  the  undertaking  has 
in  either.case  been  successful.  A  fine  or  even  fair  quality  of  leaf 
has  not  as  yet  been  produced,  though  whether  the  soil,  the  climate, 
or  the  curing,  has  been  at  fault  has  not  been  ascertained.  The 
failure  to  grow  a  high-class  leaf  in  the  above  places  and  also  in 
Gujarfit,  may  be  due  partly  to  the  soil  but  more  probably  to  the 
climate  which  is  not  sufficiently  uniform  throughout  the  year, 
but  exhibits  extremes  of  dryness  and  of  wet  at  different  periods. 
For  this  reason  the  more  regular  warmth  met  with  in  Southern 
Madras  and  the  greater  freedom  from  extreme  conditions  may 
account  for  the  larger  measure  of  success  which  has  attended  the 
efforts  in  that  Presidendy  to  establish  the  manufacture  on  an 
improved  basis  and  with  the  assistance  of  expert  knowledge  from 
other  countries.  The  prospects  of  the  industry  in  Southern  India 
are  decidedly  eucourgiang. 

372.  The  tobacco  plant  has  a  great  enemy  in  the  Orohanehe 
Nicotiana  or  "  Bodu,"  a  vegetable  parasite  which  grows  out  from 
the  root-stock  of  the  plant.  It  is  an  annual,  but  the  seed  is 
readily  propagated  and  is  hard  to  get  rid  of.  It  is  very  certain 
that  it  attacks"  weakly  plants  by  preference,  and  that  it  occurs 
on  poor  rather  than  on  rich  soil.  The  only  Way  to  effectually 
remove  it  is  to  detach  it  from  the  tobacco  plant  before  the  seeding 
of  the  parasite,  has  begun.  Being  an  annual  its  preparation  may 
thus  be  prevented.  Thorough  hoeing  of  the  land  is  very  neces- 
sary, and  careful  cultivation  is  said  to  keep  it  down  {see  para- 
graph 367). 

Flax  and  Jute. 


373.  Flax  or  linseed  is  grown  in  India  entirely  for  the  sake 
of  the  seed,  and  not  for  the  fibre.  Indeed,  experiments  which 
have  been  made  would  seem  to  point  to  the  ordinary  linseed  of 
the  country  being  best  adapted  as  an  oil-giviug  and  not  as  a 
fibre-yielding  plant.  It  has  been  urged  that  considerable  im- 
provement in  the  preparation  of  fibre  both  from  the  linseed 
plant  and  from  san  hemp  {Crotalaria  juncea,  which  is  not 
really  a  hemp  at  all)  could  be  effected  if  men  skilled  in  the 
manufacture  could  be  obtained  from  other  countries  to  teach 
the  Native  how  to  dress  the  fibre.  But  more  than  this  is 
involved.  It  would,  firstly,  have  to  be  ascertained  what 
kind  of  seed  is  the  one  best  calculated  to  produce  a  good 
fibre  rather  than  seed;  and,  secondly,  the  method  of  cultiva- 
tion would  have  to  be  altered.  In  order  to  produce  fibre,  the 
plant  must  be  sown  thickly  so  as  to  grow  tall  and  upright  and 
not    short  and    bushy,    as    is  the   case     at    present.    Further, 
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it  is  more  than  likely  that  a  good  fibre-producing  plant  could  only 
be  grown  well  on  a  particular  class  of  soil,  a  sandy  and  not  a  elayey 
one  being  requisite.  The  experiment  has  been  tried  in  the  Punjab^ 
but  the  manufaotuie  of  flax  was  not  found  to  be  a  profitable  one. 
Mr.  Ozanne  also  tried  the  growing  of  flax  for  fibre  at  the  Bhadgaon 
(Bombay)  Farm,  but  it  did  not  Bucceed,  for,  even  though  thickly 
sown,  the  shrub  was  found  to  branch  too  much,  and  would  not 
grow  properly.  When  tried  as  a  rainy-season  crop,  Mr.  Ozanne 
found  that  it  would  not  stand  much  wet,  owing  to  its  liability  to  a 
kind  of  "rust,"  and  when  tried  as  a  cold-weather  crop  it  proved 
to  be  exceedingly  delicate.  Again,  the  preparation  of  flax  fibre  is 
much  harder  than  that  of  either  the  san  hemp  or  of  jute,  and  it 
needs  skilled  supervision  and  the  employment  of  an  "  expert "  in 
flax-dressing.  But  the  principal  objection  is  that  it  is  impossible 
to]  grow  seed  and  fibre  on  the  same  plant  j  if  seed  be  desired, 
the  fibre  mast  be  sacrificed,  and  vice  versa.  As  long,  therefore,  as 
the  cultivator  gets  a  good  profit  by  selling  the  seed  he  is  not  likely 
to  risk  the  production  of  fibre,  and  if  he  is  wanted  to  grow  flax  it 
must  be  made  worth  his  while  to  do  so. 

Even  as  regards  san  hemp  (the  preparation  of  which  for  fibre 
is  easier  than  that  of  flax),  its  place  as  a  fibre  has  been  virtually 
taken  by  jute. 

374.  At  Serajgunge  in  Eastern  Bengal  I  had  the  opportunity  •''"'•■ 
of  seeing  the  cultivation  of  jute,  and  also  its  preparation  and  manu- 
facture. The  damp  hot  climate  that  prevails  here  especially  favours 
tbe  crop,  and,  inasmuch  as  it  is  mostly  cultivated  on  rich  inundated 
land  which  is  constantly  silt- renewed,  there  is  little  need  of  manur- 
ing, as  a  rule.  Occasionally  cow-dung  is  used,  or  a  pulse-crop  is 
fed  off  previously,  to  sowing  the  jute. 


Silk. 

375.  The  decline  of  the  Bengal  silk  industry  is  believed  to  be 
in  great  measure  due  to  the  spread  of  certain  diseases  among  silk- 
worms. The  worst  of  these  is  known  as  pehrine,  and  so  serious 
have  been  its  ravages  that  an  effort  was  made  a  few  years  back  to 
investigate  its  nature  and  the  means  of  prevention.  Mr.  N.  G. 
Mookerjee,  of  the  Bengal  Agricultural  Department,  was  deputed 
to  Europe  in  1888  to  study  the  methods  of  silkworm-rearing  prac- 
tised in  Italy  and  France,  and  more  especially  to  acquaint  himself 
with  the  system  introduced  by  M.  Pasteur,  of  examining  micros- 
copically the  moths  intended  for  laying  the  eggs  or  "  seed,"  as  they 
are  termed.  The  eggs  of  any  moths  which  are  found  to  be  affected 
with  disease  are  rejected,  and  only  healthy  "  seed  "  is  kept.  It  was 
hoped  in  this  way  to  establish  a  pure  race  of  silkworm  free  from 
disease,  and  by  distributing  tbe  pure  "  seed"  to  silkworm-rearers 
to  thus  get  rid  of  the  evil.  A  central  "  seed-station "  was  sub- 
sequently started  at  Berhampore. 

It  must  be  acknowledged,  however,  that  the  work  has  not  been 
altogether  satisfactory,  and  the  steps  taken  in  India  have  not  been 
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successful  in  perpetuating  silkworms  which  are  free  from  disefis*, 
at  least  in  the  silk  districts  of  BeDgal.  Mr.  Mookerjee,  who  has 
had  charge  of  the  experioaents,  has  been  able  to  rear  silkworms 
free  from  disease  in  places  sach  as  Debra  Dun  which  are  far 
removed  from  the  silk  digtricts,,  but  as  soon  as  the  seed  is  removed 
to  the  silk  districts  of  BengaX  joeirine  appears  and  it  ifi  no  lojager 
possible  to  keep  puie  "  seed." 


Orain-clean' 
ing. 


G-rain-eleemiliff. 

376.  The  export  of  wbeat  and  oiU^eeds  from  India  has  in- 
troduced impoi'tant  considerations  as  to  the  cl(B9,ning  of  grain  and 
^nd  on  these  I  wish  to  touch. 


"Dirty" 
condition  of 
Indian  wheat. 


The  basis  of  sale 
of  wheat. 


How  Indian 
wheat  comes  to 
be  "dirty." 


Indian  wheat  has,  without  doubt,  acquired'  a  name  for  being 
"  dirtj  "  and  of  being  inferior  to  the  Canadian  and  American 
wheats  put  upon  the  English  market.  It  is  stated  that  a  con- 
siderable amount  of  earth,  and  of  seeds  other  than  wheat,  come 
with  the  grain,  and  that  this  necessitates  special  cleaning  of  the 
deliveries  after  their  arrival  in  England.  In  addition,  Indian 
wheat  has  to  be  washed,  partly  in  order  to  soften  it  (Indian  wheat 
being  v^ry-  hard),  and  partly  so  as  to  get  rid  of  the  earth  and  dirt 
which  are  invariably  found  along  with  it.  A  lower  price  con- 
sequently rules  for  Indian  wheat,  and  many  millers  who  would  be 
willing  to  purchase  it  aj:e  kept  back  from  doing  so  by  reason  of 
the  expense  involved  in  proyidiog  special  appliances  for  cleaning 
thp  grain.  ^ 

377.  It  has  been  customary  to  sell  Indian  wheat  on  the  basis 
of  its  containing  a  certain  amount  of  impurities,  the  exact  amuuat 
varying  with  the  place  of  export  and  the  time  of  year  when  export 
takes  place.  In  the  case  of  Calcutta  wheat,  5  per  cent,  of  im- 
purities used  to  be  allowed  for  ante-monsoon  shipments  (previous 
to  1st  July),  and  6  to  7  per  cent,  for  post-monsoon  shipments  (after 
1st  July).  For  Bombay  wheat  a  somewhat  lower  percentage,  viz., 
4  to  5  per  cent,  was  allowedi  but  wheat  from  Karachi  was, reckoned 
as  being  more  impure  than  that  from  Calcutta  or  Bombay,  and  the 
ante-monsoon  season  also  extended  to  SOtb  September.. 

/  The  causes  of  wb^at  being  shipped  in  this  impure  condition 
were  alleged  to  be  the  inferior  cultivation  of  the  Indian  raiyat.,  the 
habit  he  has  of  growing  wheat,  not  alone,  but  as  a  "  mixed  "  crop, 
apd,  the  ipiperfeot  means  at  his  disposal  for  threshing  out  and 
cleaning  the  grain.  It  was  argued  that  as  the  cultivator  threshes 
his  corn  by  treading  it  out  upon  an  earthen  floor  with  his  bullpeks, 
the  earth  must  of  necessity  get  mixed  with  it ;  besides  this,  that 
the  means  of  sifting  out  foreign  seeds  being  crude,  and  the  raiyat 
having  no  naiichinery  for  the  purpose,  impurities  arising  from  the 
crops  grown  along  with  the .  wheat  must  prevent  a  good  cle^n 
sample  from  being  obtained^ 

378.  That  a  certain  amount  of  foreign  seeds  and.  dirt  finds 
its  way  into  Indian  wheat  from  the  above  causes  is  undeniable  ; 
but    as    I    shall  presently  show,     this    does    not    account    for 
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anjrtlii'ng  like  the  percfetitages  of  "  dirt"  which  it  ha^  feeen  the 
custom  to  fix.  "When  first  the  export  of  wheiat  began'  to  assume 
any  considerable  dimetisions  the  purchase  of  shipments  was  ooili'" 
ducted  on  the  system  of  "  mutual  allowances/''  tbe  btyerS^^payingfoIr 
any  superiority  in  cleanness  shown  above  the  arr^ged  liitoits  and 
the  shippers  paying  for  any  deficiency.  Samples^  of  the  different 
cargoes  were  submitted,  on  arrival  in  Ehgliand,  to  the  Corn  Trade 
Association  for  analysis,  and  the  percentages  of  impurity  were  fixed 
thereby.  But  it  was  soon  found  out  thatj  despite  the  statements 
that  had  been  made  as  to  the  raiyafs  imperfect  methods,  Indian 
wheat  generally  arrived  in  so  clean  a  condition  that  the  buyers  had 
in  most  cases  to  pay  for  the  extra  cleanness.  Ihey  soon  got  tired 
of  doing  this,  and  accordingly  dropped  the  system  of  mutual  allow- 
ances. They  resolved  only  to  purchase  upon  the  basis  of  "  fair  average 
quality  "  (f.  a.  q.),  this  implying  that  the  wheat  might  contain  the 
percentage  of  impurity  or  "  refraction,"  as  it  is  termed  allowed  accord- 
ing to  the  port  and  time  of  shipment,  but  they  refused  to  pay  for  any 
superiority  over  the"  refraction  "  limit,  though  they  still  claimed  ah 
allowance  for  any  inferiority  shown,  leaving  the  exact  amount  to  be 
settled'  by  arbitration-. 

The  result  of  this  action  soon  made  itself  appai'ent.  Indian 
wheat,  which  up  till  then  had  been  coming  over  clean,  now  began 
to  deteriorate,  and  the  London  or  Liverpool  buyer  talked-  loudly  of 
its  "  dirty  "  condition,  and  assigned  thisas  a  reason  for  giving  a 
lower  price  for  it  than  he  would  for  Canadian,  American,  and  other 
wheats.  But  the  change  in  the  character  of  Indian  wheat  was  the 
direct  consequence  of  the  English  buyer's,  action,  iilaSmuch 
as  the  Indian  shippers,  finding  that  they  no  longer  got  a  penny  j„tj,„tj„„j, 
more  for  wheat  which  they  Settt  over  clean  than  for  that  Which  adaiteraiion. 
had  the  full  allowance  of  impurity,  naturally  took  good  care  not  to 
ship  any  which  had  not  the  foil  amount  of  impurity.  This  has  led 
to  a  deliberate  system  of  adulteration  of  wheat  being  practised, 
and,  however  pur^  the  grain  may  be  When  itcomes  cfE  the  cultivator's 
field,  it  is  always  made  up  to  "  fair  average  quality "  as  under- 
stood in  the  English  market,  before  it  leaves  the  place  of  export. 

379.  When  this  change  in  the  condition  of  exported  grain  was  Attempts  to 
brought  about,  strong  represeutations  were  made  by  those  interested  S°In^he'/t. 
in  the  Indian  trade,  and  also  by  millers  in  Englandj  who  had  been; 
using  Indian  wheat  and  would  have  gladly  continued  to  use  it  had 
there  not  been  the  difficulty  of  dealing  with  it  ia  consequence  of 
the  dirt  and  impurities  it  contained,  and  the  expense  they  were  put 
to  in  removing  these.  Messrs.  McDougall  Brothers,  of  Mark  Lane, 
London,  specially  interested  themselves  in  this  matter,  and  laid 
before  Viscount  Cross,  the  then  Secretary  of  State  for  India,  much 
valuable  information  upon  the  subject.  Messrfe.  McDougall's 
enquiries  elicited  the  facts  that  not  only  was  clean  Indian  wheat 
desired,  but  that  an  extra  price  would  be  paid  for  it,  and  increased 
use  be  found  for  it.  The  desire  of  the  millers  was  that  admixture 
should  be  limited  by  contract  to  2  per  cent. 

Reports  and   papers  were   laid  before   Parliament  in    1888  and  confei-enoeat 
1889,  and  on  May  8, 1889,  Viscount'Cross  presided  ^t  a  Conference '"« ^'"*'*  ^^'^''• 
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held  at  the  India  Office  to  consider  the  question  of  Indian  Wheat 
Impurities.  In  the  course  of  his  opening  address  his  Lordship 
pointed  out  that  no  less  than  three  million  cwts.  of  dirt  are  im- 
ported every  year  with  Indian  wheat,  and  that  this  implies  a  use- 
less and  foolish  expense. 

The  London  Corn  Trade  Association  on  their  part  maintained 
that  the  condition  of  Indian  wheat  was  a  natural  one,  due  to  the 
methods  of  the  raiyat  in  cultivating  and  threshing,  and  that  the 
basis  of  4)  per  cent,  of  impurity  for  Bombay  and  5  per  cent,  for 
Calcutta  wheat  was  accepted  by  shippers  as  being  the  normal  condi- 
tion of  wheat  as  grown.  Shipment  on  a  2  per  cent,  basis,  they 
maintained,  would  imply  cleaning  at  the  place  of  export,  and  would 
necessitate  English  millers  paying  a  proportionately  higher  price 
which  they  would  not  be  found  willing  to  do.  The  London  Corn 
Trade  Association  raised  objections  to  selling  wheat  on  analysis,  (in 
the  same  way  that  linseed  is  sold),  and  they  deprecated  Govern- 
ment interference  in  a  trade  matter  which  would  gradually  right 
itself  and  efEect  the  desired  improvement  in  time. 

Views  of  The  Liverpool  Corn  Trade   Association   differed   entirely  from 

Tr'Ide^As"  ocii-°  ^^^  London  Association,  and  saw  no  difficulty  in  fixing  a  2  per  cent. 

''o".  "  refraction'*  standard,  at  least  for  Bombay  wheat ;  they  believed  that 

if  a  2  per  cent,  limit  were  fixed  in  England,  the  wheat   would  soon 

come  from  India  of  the  required   purity.    The   term  fair  "average 

quality"  they  felt,  was  a  very  elastic  one. 

A  point  of  considerable  importance  was  raised  by  millers  in  the 
'  Midlands  and  other  inland  counties  of  England.  They  pointed  out 
the  disadvantage  they  were  at  in  having  to  pay  not  only  for  the 
extra  dirt>  etc.,  coming  from  India  to  London,  Liverpool,  or  other 
English  ports,  but  that  they  had  to  pay  as  well  for  its  conveyance 
at  high  rates  along  English  railways.  In  this  way  the  smaller 
millers  and  those  inland  were  much  prejudiced,  for  they  could  less 
afford  than  the  larger  millers  to  put  up  the  requisite  machinery  for 
removing  the  impurities  which  had  been  deliberately  put  in,  and  for 
which  they  had  had  to  pay  extra  carriage. 

It  was  not  to  be  expected  that  any  general  agreement  could 
be  come  to  at  the  Conference,  when  interests  so  divergent  were  con- 
cerned, but,  although  a  few  large  millers,  who  had  already  gone  to 
the  expense  of  setting  up  special  machinery  for  dealing  with  Indian 
wheat,  were  in  favour  of  matters  remaining  as  they  were,  the 
National  Association  of  British  and  Irish  Millers,  and  .millers 
generally,  strongly  urged  that  improvement  ought  to  be  effected, 
that  wheat  should  be  shipped  cleaner,  and  that  wilful  adulteration 
should  be  punished. 

Attempts  made  380.  In  India  itself,  enquiries  were  made,  and  efforts  were  put 
supply  cie'an  forward  to  iuducc  a  trade  in  clean  wheat.  The  Reports  of  the 
wheat.  Bengal  Agricultural    Department    showed  that  the    unsatisfactory 

state  in  which  wheat  was  exported  was  not  due  to  the  inferior 
Agricultural  Cultivation  and  dressing  which  it  received  tVom  the  raiyat,  but  that 
Department.       ^j^gj,  ^\^^-^  wheat  Was  offered,  the  merchants,  owing  to  the  action  of 

the   buyers  in  England,  positively  declined  to  give  any  better  price 
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for  it  than  for  whekt  with  5  per  cent,  of  impurities.  Mr.  Finucane, 
Director  of  the  Bengal  Agricultural  Department,  instances  that  in 
August  1887  the  Manager  of  the  Dumraon  Raj  wanted  to  grow 
wheat  largely  and  to  supply  it  in  a  clean  state,  if  he  could  get  a 
remunerative  market  for  it.  He  proposed  giving  the  rayats  advances 
of  seed  and  money  by  way  of  inducing  them  to  grow  wheat  alone  and 
not  as  a  "  mixed  crop;"  hair  also  to  set  up  machinery  for  cleaning 
wheat.  But  he  was  obliged  to  give  up  the  idea,  for  the  merchants 
would  not  give  a  higher  price,  and,  what  was  worse,  the  clean  grain 
was  deliberately  mixed  with  mud  so  as  to  make  it  up  to  the  5  per  cent, 
"refraction  "  before  it  left  for  shipment  to  England.  The  Manager 
of  the  Raj  relates  that,  near  Buxar,  he  used  to  sell  wheat  to  an 
agent  of  a  leading  wheat-exporting  firm,  and  that  his  servants  were 
instructed  how  to  make  little  pellets  out  of  mud  and  water,  which 
would  resemble  wheat,  and  to  mix  2  mannds  of  this  earth  with 
every  100  maunds  of  grain  whenever  the  wheat  was  found  not  to 
contain  5  per  cent,  of  impurities. 

381.  The  Bombay   Chamber  of   Commerce   have    repeatedly  proposals  of 
urged  the  London  and  Liverpool  Com  Trade  Associations  to  accept  beTo'fcom.""' 
a  basis  of  2  per  cent,  of  ''  impurities,''  and  have  said  that,  were  it  ™«"!e. 
adopted,  there    would  be   no   difficulty   whatever  in  getting  antf 
quantUv  of   wheat    cleaned  to    that  extent.    To  these  proposals  the 
Liverpool   Association   seemed  to   be   favourable,  but  the   London  EOTdonand 
Association  declined  to  assent.    In  place  of  it  they  proposed,  in  Liverpool  com 
November  1889;  the  following  "refraction''  limits  for  ante-monsoon  Associations. 
shipments :  3  per  cent,  for  Bombay  wheat,  4  per  cent,  for  Calcutta 

wheat,  and  5  per  cent,  for  Karachi  wheat.  Of  these  "total  impur- 
ities "  about  1|  percent,  was  to  "  be  dirt."  *Somewhat  higher  per- 
centages were  fixed  for  post-monsoon  shipments.  The  Liverpool 
Association  joined  in  the  recommendations.  In  vain  the  Bombay 
Chamber  pointed  out  in  reply  that  the  analyses  of  Bombay  wheat, 
as  given  by  the  Official  Analyst  of  the  London  Corn  Trade 
Association,  showed  even  less  impurities  than  the  latter  Association 
proposed,  but  so  the  matter  stands. 

382.  I  was  naturally  desirous  of  forming  my  independent  con-  My  own  enqui- 
elusions  upon  the  question  of  clean  wheat,  and  "therefore  made  my  "^'" 

own  enquiries.  Mr.  John  Alarshall  of  the  Bombay  Chamber  of  Com- 
merce,  Mr.  Wishart  (Cawnpore),  Mr.  H  .M.  Ross  (Calcutta),  and 
others,  kindly  gave  me  much  information  as  to  the  practices  of  the 
trade;  bnt,in  addition,  when  pursuing  my  general  enquiry  up-eoontry, 
I  kept  this  object,  among  others,  in  view.  I  ascertained  that  each 
country,  such  as  England,  France,  Italy , etc.,  to  which  Indian  wheat 
is  exported,  has  its  own  requirements,  and  wants  particular  grades 
of  purity  accordingly.  Wheat  comes  into  Bombay,  for  instance,  of  all 
degrees  of  impurity,  containing,  it  may  be,  2,  4,  6,  8,  or  even  more 
per  cent,  of  "  impurities"  and,  before  being  shipped  to  its  destination, 
it  is  made  up  to  the  particular  degree  of  impurity  required  by  each 
country  to  which  it  is  being  sent.  It  would  be  quite  easy,  I  am 
assured,  to  clean  all  wheat  to  2  per  cent,  of  impurity.  If  the  Eng- 
lish merchants  really  want  to  have  clean   wheat,    they   have   only 

*  The  term  "  dirt  "  inclades  eutb,  chaff,  acd  mucellaneons  need  seeds  of  no  intiinsic  ralne. 
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to  insist  upon  its  being  supplied,  and  it  would  at  once  be  forth- 
coming. 
Adulteration  of  Any  doubfcs  that  I  may  have  tad  as  to  wilful  adulteration  of 
Se!°  ^''"  ^  wheat  being  practised  were  set  at  rest  by  my  seeing,  as  I  was 
passing  Changa  Manga  railway  station  (in  the  Punjab),  a  large 
heap  of  wheat  being  deliberately  mixed  with  earth.  This  was 
going  on  in  full  view  of  everyone. 

wheaurim  thl  ^^Z.    My  attention  was  next  directed  to  ascertaining    how  the 

caitivaiora"       impurities  that   are  found  in  ^heat  exported  to  England  find  their 
threshirg-floois.  ^^^  .^j.^  ^j^^  grain.     Por  this  purpose  I  endeavoured   to   find   out 

what  the  quality  of  wheat  is  as  it  leaves  the  threshing-floor  of 
the  rail/at,  whether,  in  facb,  it  does  contain  all  the  dirt  that  it  has 
been  represented  to  have,  for  instance,  the  mud  from  the  threshing 
floor,  and  the  gram  and  other  seeds  from  the  "  mixed''  crops  grown 
with  the  wheat. 

Accordingly,  when  staying  at  Cawnpore  with  Mr.  Holdemess, 
Director  of  the  Agricultural  Department  of  the  North-West  Prov- 
inces and  Oudh,  I  obtained  through  his  Personal  Assistant,  Mr. 
Lachman  Parshad,  six  samples  of  wheat  which  were  taken,  accord- 
ing to  my  detailed  instructions,  direct  from  the  threshing-floors  of 
cultivators  in  the  neighbourhood  of  Cawnpore,  and  just;  as  the 
wheat  was  about  to  be  sent  to  the  nearest  bazdr  for  sale.  The 
wheat  was  accordingly  in  the  state  that  it  left  the  cultivator,  and 
as  it  passed  into  the  hands  of  the  local  traders  for  transmission 
to  agents  of  the  large  wheat-exporting  firms,  and  for  subsequent 
despatch  to  the  port  of  shipment. 

The  heaps  of  wheat  as  they  lay  on  the  threshing-floor,  ready 
for  removal  and  sale,  were  carefully  sampled  by  turning  each  over 
and  drawing  from  it  handfuls  from  di^erent  parts,  turning  it  over 
again  and  taking  fresh  handfuls,  and  so  on,  until  an  average  of  the 
whole  was  obtained,  which,  by  subsequent  division  and  sub-division, 
was  reduced  tq  a  lesser  bulk.  The  final  samples  were  sent  to  me 
and  the  separation  of  the  wheat  and  the  impurities  was  carried  out 
in  my  presence;  the  results  of  the  separation  were  as  follows: — 
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TABtB  XIII. 

Mechaaical  An&lyses  of  Samples  of  Wheat  taken  from  Thre&hinga  uechanicai 
floors  wf  Cultivators  in  the  Cawnpore  Distriett  BampLlof 

v?beat. 


.•*  -  ^ 

ItotlBMlgB. 

So. 

VlKLAai, 

Gtam.  atad 

Other  PolsM, 

witb  ImtigB* 

Bailh. 

XimAatiire 

Wheat, 

et*. 

Bane,  eonll 
W«ed-16eedB, 

Total 
Iiiipnrities, 

Whbai. 

Pe/  cen^ 

Fer  cent. 

Per  cent. 

Per  cent. 

Pe/"  ce»^. 

1 

Binaitpni 

-^ 

- 

— 

•15 

9§-85 

2 

Cawnpore 

•35 

1-18 

•24 

1-77 

98-23 

3 

Gotaya  .        . 

•20 

rS4 

•24 

1-78 

98-22 

4 

Likhanpur      . 

•16 

1-72 

•28 

316 

97-84 

5 

Bawaipat 

— 

■68 

•03 

•71 

99'29 

6 

Nawabganj    . 

ige  of  six  sa 

1-11 
mplea 

•12 

•                 • 

1*23 

98-77 

Aver 

180 

98-70 

Note.— No,  1,  TSJs  aample  was  exceptionally  clean  and  the  impurities  were  too  email  to  classifr. 
„  2.  (b)  mdsUf  IiatJ^rttt  tativa,  mung,  and  gram ;  (i)  barley  and  small  wbeat ;  (cj  rape. 
„  3.  (o)  Zaihyrus  gativa,  mung;  {b)  small  wheat ;  (c)  fine  earth. 
„  4.  (a)  £afftyni8  saiiva  ;  (&}  harley  and  small  wheat ;  (c)  fine  earth. 
„  5.  (i)  oats,  chaff ;  (c)  rape. 
.,  6.  (i)  small  wheat,  oats,  barl^,  earth ;  (0)  weed-seeds,  fine  earth. 

Other  detkilg  of  the  AMlyBeB  are  given  in  Appendix  N. 

From  my  own  inquiries,  therefore,  1  am  convinced  that  the 
^heat,  as  it  leaves  the  raii/ai's  threshmg-floori  contains  only 
ahout  \\  per  cent,  of  anything  but  wheat,  and  that  there  would 
hS  no  difficulty  whatever  in  supplying  clean  wheat  on  a  basis 
of  %  per  cent.  "  refraction,"  if  only  it  were  wanted. 

'there  is  another  signiBcant  feature,  namely,  that  if  the 
earth  that  is  so  much  complained  of  came  from  the  threshing* 
floor,  it  would  much  more  probably  be  the  fine  crushed  earth 
dnd  not  the  sniaU  lumps  which  are  so  getierally  found  in  im- 
ported wheat.  The  case  of  trheat  is  different  to  that  of  linseed, 
for,  while  the  latter  is  geddrdlly  pUlted  tip  by  trie  roots  along 
with  thei^  adhering  edrth,  wheat  is,  as  a  rule,  cut  and  not 
ftilledi 


~^^^1  The,  real  way 
iVhat  in  which 


384.  The  charge  i^ainst  the  rdiyat,  that    be 

wheat  into  the  market  is,  accordingly,  not  substantiated.      „  . 

really    happens    is,  I    believe,    that  the  traders  or  middlemen  into'^indiaa 
between  the  cultivator  and  the  exporter  all  have  their   profit '''^^*'' 
to    make   out   ot  the   wheat  as    it  passes  down   to   the  place  iii 
export.     This  they  do,  as  1  myself   saw  being  done  at    Changa 


230 


Agricultural^Industriei  and  EatporU, 


AnalyeiB    ot 
irheat  from 
Cannpore 
market. 


Manga  station,  by  mixing  earth  or  foreign  seeds  with  the 
wheat.  The  middlemen  take  good  care  that  the  cultivators 
send  them  the  wheat  clean,  otherwise  they  would  not  be  able 
to  make  their  own  profit  out  of  it,  and  if  the  raiyat  delivered 
the  wheat  to  them  dirty  they  would  refuse  to  take  it.  But, 
as  the  grain  passes  on  from  hand  to  hand,  each  man  makes  his 
little  profit  by  mixing  other  material  with  it,  and  finally  it 
reaches  the  place  of  export ;  here  it  is  made  up  according  to 
the  requirements  of  the  trade  with  each  country,  and  thus  in 
the  case  of  wheat  sent  to  England,  the  5  or  6  per  cent,  of 
impurity,  necessitated  primarily  by  the  action  of  the  London 
Corn  Trade  Association,  is  gradually  added,  shipped  to  England, 
and  on  its  arrival  has  all  to  be  taken  out  again. 

That  this  is  what  really  takes  place  was  forced  upon  me 
still  more  strongly  by  an  examination  which  I  made  of  a 
sample  of  wheat  taken  from  a  bulk  in  Cawnpore  market, 
exposed  for  sale  there.  This  bulk  I  saw  myself,  and  had  a 
large  sample  of  it  drawn,  and  the  impurities  were  sifted  out 
and  weighed  in  my  presence.     The  results  were  :— 


Clean  wheat  .  . 

Barley  .  .  .  . 

Gram,  dal,  and  other  pulses     . 
Small  barley  and  cha:^    . 
Eape,  unripe  wheat,  earth,  etc. 


Per  cent. 
96-37 


•75  J 
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This  wheat  was  of  the  description  known  as  "  No.  2  Club." 
A  noticeable  difference  is  found  between  the  amount  of  im- 
purities in  the  sample  from  Cawnpore  market  and  that  in  the 
samples  from  the  cultivators'  threshing-floors  in  the  surround- 
ing district.  This  tends  to  support  the  view  which  I  have 
expressed,  that  the  impurities  find  their  way  in  as  the  wheat 
passes  from  band  to  hfind. 

I  found  also  that  at  Cawnpore  the  refuse  from  the  flour-mills 
in  the  town  had  a  substantial  value  in  the  market. 

385.  I  lay  the  blame  for  the  impurity  of  Indian  wheat 
not  upon  the  raiyat,  nor  yet  upon  the  exporter,  but  upon  the 
home  buyer,  as  represented  by  the  London  Corn  Trade  Associa- 
tion in  particular.  The  home  buyer  doe$  not  want  to  have 
pure  wheat.  If  wheat  were  sold  on  the  basis  of  absolute 
purity,  this  would  lead  to  more  arbitration  upon  samples,  and 
would  minimise  speculation.  If  a  margin  of  4  or  5  per  cent, 
of  impurity  is  given,  the  buyer  will  look  at  a  sample  and" 
°i;t\m.'"'°  3"^ge  very  faii-ly  whether  it  has  3  per  cent,  of  admixture  or 
more     than    this,     but    if    the     basis    of  sale    were    "absolute 


The  fanlt  Ues 
with  the  home 


The  induee- 
-menta  to  keep 


purity,  or  else  1  per  cent,  of  impurity,  there  would  constantly 
be  arbitration  as  to  the  exact  amount,  and  the  buyer,  instead 
X)f    as  now.  getting  a  delivery   sometimes  better  than  usual,  and 
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being  able  to  resell  it  at  an  advantage,  would  have  the  element 
of  specuhtioa  removed  and  only  be  able  to  sell  on  the  certified 
quality. 

The  presence  of  admixture  in  Indian  wheat  keeps  its  price 
below  that  of  Canadian  and  other  wheats,  and  thereby  oSers 
the  inducement  of  a  lower  price  to  buyers,  and  promotes 
speculation.  So  long  as  the  term  "  fair  average  quality "  is 
retained,  the  meaning  to  be  attached  to  it  will  be  a  very  elastic 
one. 

Undoubtedly,  too,  not  only  are  the  merchants  xipposed  to  any 
change  in  the  existing  practice,  but  there  are  also  large  millers 
to  whose  interest  it  is  to  keep  Indian  wheat  "dirty.''  They 
have  put  up  extensive  and  costly  machinery  purposely  to  enable 
them  to  deal  with  Indian  wheat,  and,  being  able  to  buy  the 
latter  at  the  lower  quotation,  they  secure  an  advantage  over 
their  smaller  rivals  who  cannot  go  to  the  same  initial  outlay. 

386.  It  has  been  suggested  that  if  the   "  elevator "  system.  The  "elevator" 
which  is  in  vogue  in  America  and  in  Russia,  were  to  be  introduced  system, 
into  India,  the  grain  might  be  screened  in  bulk  and   be  graded  at 
the    different    dep6ts,    so   that    it    would  sell  according  to   its 
ascertained  quality. 

But  there  are  difiBculties  which  make  the  system  inapplicable  inapplicable  to 
to  India.  Apart  from  the  undesirability  of  subsidising,  as  has  india. 
been  suggested,  any  private  firm  for  a  term  of  years  to  carry  this 
scheme  out,  and  apart  from  the  impossibility  of  Government  taking 
in  hand  the  whole  wheat  trade  of  the  country,  there  are  consider- 
ations as  to  the  nature  and  methods  of  cultivation  which  place 
Indian  wheat  on  a  different  footing  to  that  of  other  countries.  In 
the  first  place,  Indian  wheat  will  not  &eep  for  any  length  of  time, 
but  is  liable  to  the  attacks  of  weevil;  it  is  thus  much  better 
suited  for  bagging  than  for  keeping  and  selling  in  bulk.  Secondly, 
the  number  of  different  kinds  of  wheat  grown  is  so  large,  and  the 
individual  areas  over  which  they  are  distributed  are  so  small,  that 
to  grade  these  numerous  small  lots  would  be  a  difficult  if  not 
impracticable  task.  In  America  and  in  Russia,  for  instance,  we 
should  find  one  single  variety  grown  over  a  wide  extent  of  country, 
bat  in  India  the  wheat  is  grown  on  small  patches,  one  kind  in  one 
field,  another  in  another,  a  hard  wheat  here,  a  softer  wheat  there. 
Altogether,  some  thirty  different  descriptions  of  wheat  are  sent 
^from  India  to  Europe^^^ 

387.     The  real  remedy  for  the  condition  of  Indian  wheat  will  The  remedy  to 
be  found  in  the  abolition  of  fixed  rates  of  "refraction."     As  long ?at'Js''of""'^ 
as  these  are  maintained,  the  exporters  will  leorA  up  to  them,|but  if  "  iefra«t'on." 
the  English  buyers  say  that  they  must  have  clean  wheat  it  will  be 
speedily  forthcoming.     Prance    and  Italy  have  both  refused  to 
receive  dirtyi  wheat  from  India,  and  the  consequence  is  that  they 
have  it  sent  to  them  clean^  Russian  barley  is  sold  on  a  basis  of 
3   per   cent,    of  impurity,  and  this  plan  works  quite  smoothly. 
When  clean  linseed  was  insisted  upon  by  Calcutta  merchants  the 
raiyats  up-country  soon  began  to  screen  it  and  to  deliver  it  clean. 
At  one  time  the  same  difficulties  that  exist  with  wheat  occurred 
also  with  rice,  but  these  have  been  now  removed,  and  rice  is  sold 
on  a  "  pure  "  ' 
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The  same  might  be  readily  done  with  wheat  if  the  trade  i-eally 
wanted  to  have  it  clean. 

Legislation  may/'  If,  howover,  the  trade  are  not  willing  to  set  the  practice  right 

e  "^"'ss^'-y-yif themselves,   there  only  remains   the   eaforcement    of    legislation 

to  oblige  the  sale  of  wheat  on  a  "  pure ''  basis,  and  to   make  it  a 

penal  ofEence    to    adulterate  wheat,  or    to  export  or    trade    in 

adulterated  wheat. 


Zinafed, 


Mechanical 

analyses  of 
samples  from 
cultivators' 
stores  and 
tfareshing-floorB, 


The  trade,  and  m  particular  the  London  Cord  Trade,  have  the 
power  of  remedying  this  themselves,  but  they  have  shown  little 
disposition  to  do  it,  and  it  is,  I  think,  time  that  stronger  measures 
should  be  taken  to  oblige  them  to  put  the  Indian  wheat  trade 
upon  an  honest  basis. 

Unseedt 

388.  My  inquiries  on  the  matter  of  grain-cleaning  extended 
to  linseed  as  well  as  to  wheat. 

A  large  number  of  samples  were  collected  for  me  in  the  Central 
Provinces  by  Mr.  T.  C.  Wilson,  then  Settlement  Officer  at 
Damoh,  and  by  others  of  Mr.  J.  B.  Fuller's  (Commissioner  of 
Settlements  and  Agriculture,  Central  Provinces)  staff.  Most  of 
these  samples  were  taken  direct  from  the  cultivators'  stores  or 
threshing-floors,  and  in  the  manner  described  before.  The  samples 
were  brought  by  me  to  England,  and  the  mechanical  analyses 
were  performed  in  my  own  laboratory.  In  Appendix  O  I  give 
the  detailed  results  of  analyses  of  39  samples  collected  from 
different  districts. 

The  seed  was  first  passed  through  a  coarse  sieve  which  retained 
all  coarse  earth  and  large  seeds,  then  through  a  finer  sieve  which 
retained  the  linseed,  allowing  the  fine  earth  and  small  seeds  to 
pass  through.  The  amount  of  "sieved  linseed"  was  thuS 
obtained.  Finally,  the  sieved  linseed,  was  hand-picked,  and  every- 
thing was  removed  that  was  not  "pure  linseed."  The  following 
table  gives  the  summary  of  the  results : — 

Table  XIV. 

Mechanical  Analyses  of  Samples  of  Linseed  taken  from  Cultiva- 
tors' Stores  and  Threshing-floors  in  the  Central  Provinces. 


Pare  Linseed  (hand- 
picked)( 

Total  Imparities. 

18  samples  from  Bilaapnr  distriet 
4      „          „      Eaipur        „ 
2      „          „      Jubbulpore  „ 
2      „           „       Damoh         „ 

11     „          „      Nagpur       „ 

Per  eent. 
92-8 
93-94 
95-81 
91-60 
95-79 

Percent. 
713 
6-06 
4-19 
8-40 
421 

Average  from  all  districts 

94 

6 

Further  details  of  the  analyses  are  given  in  Appendix  O, 


linseei.  ?83 

To  one  sample  in   paTticnlar  (No.  31  in  Appendix  O)   I  would  Linseed  at  Rain 
refer.     This  is  one  from  the  Nagpnr   district,    and   was  taken ''"'"""' """• 
at  Messrs.   Kalli  Brothers'  store,  or    "  godown,  "    from  linseed 
which  had  been  brought  in  in  carts  for  sale  at  the  "godown.'' 

It  gave:^— 

Per  cent.  Per  cent. 

Coarse  earth  and  large  seeds      .         .      -63 
Fine  earth  and  small  seeds        .         .     I'lS 

Stalks,  chaff,  etc.,  removed  by  hand- 
picking      '85 

266 
Total  imparities         .         .         .        2*66 

Fare  linseed     .      "  .         .         .      97'84i 
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The  different  samples  give  varying  amounts  of  impurities, 
but,  on  comparing  the  results  with  those  obtained  in  the  case  of 
wheat,  it  will  be  noticed  that  the  average  amount  of  impurity 
is  higher  when  linseed  is  the  crop.  This  is  but  to  be  expected, 
inasmuch  as  the  linseed  is  generally  gathered,  by  pulling  up  the 
plant  bodily  with  the  roots  and  adhering  soil,  also  the  foreign 
seeds,  short  stalks,  and  chaff,  are  much  Karder  to  separate  from 
linseed  than  they  are  from  wheat.  Yet  it  would  appear  from  the 
results  given  above  that  when  the  merchants  want  well-cleaned 
seed,  they  can  get  it  readily  enough. 

389.  I  ascertained  at  Bombay  that  the  usual  plan  followed  Method  of  pm- 
in  buying  linseed  for  export  is  as  follows : — The  seed  is  bought  "jport™* 
from  the  up-country  raiyaU  by  the  dealers;  the  latter  bring  it  toiinseed. 
Bombay  or  some  other  port  and  place  it  in  the  bazar.  An  inter- 
mediary called  the  muceadam  buys  the  seed  in  the  bazar  and  cleans 
it ;  he  brings  samples  to  the  various  seed-shipping  firms,  and 
covenants  with  them  to  supply  a  certain  amount  like  the  sample, 
of  a  definite  percentage  of  purity  and  at  a  certain  fixed  price. 
The  linseed  is  generally  bought  in  India  on  a  basis  of  94  per  cent, 
purity,  and  is  sold  to  buyers  in  London  and  elsewhere  on  a. 
basis  of  96  per  cent.  The  muecadam  is  responsible  for  the  purity, 
and  if,  on  arrival  in  England,  the  seed  is  found,  according  to  the  test 
of  the  Oilseed  Association,  to  come  out  below  guarantee,  an  allow- 
ance is  made  for  it,  and  the  muceadam  has  to  pay  this  to  the 
shipper.  But  if  the  English  buyer  gets  a  seed  of  higher  purity, 
he  is  not  called  on  to  pay  for  anything  above  the  guarantee. 
Accordingly,  the  shipper's  chance  the  deduction  being  made  for 
anything  below  the  guarantee.'and  take  care  not  to  send  any  sped 
of  above  96  per  cent,  purity.  Formerly,  linseed  was  bought  ou 
the  "reciprocal  basis,"  the  purchaser  , paying  more  for  the  cleaner 
seed,  and  being  allowed  for  that  which  was  less  clean.  This 
clause,  however,  was  eliminated  by  the  home  buyers,  and  at  onee 
the  quality  of  linseed  deteriorated,  as  it  was  no  longer" to  the 
interest  of  the  exporter  in  India  to  get  pure  seed. 
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About  five  years  ago  it  was  decided  by  the  London  Oilseed 
Association  to  buy  upon  the  basis  of  "absolute  purity,"  but  this 
proved  a  dead  letter,  as  there  was  no  demand  in  the  home  market 
for  "pure"  linseed. 

With  linseed,  as  with  wheat,  it  would  be  quite  possible  to  get 
clean  seed  if  there  were  the  demand  for  it,  but,  unless  buyers  are 
willing  to  pay  on  a  higher  scale  for  pure  seed,  the  trade  will 
continue  as  at  present  and  the  seed  be  graded  to  just  the  per- 
centage of  impurity  which  meets  the  requirements  of  the  market. 
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CONCLUSIONS.  CONCLUSIONS. 

390.  Tbe  improvemeut  of  particular  agricultural  industiiee, 
such  as  those  connected  with  sugar,  indigo,  tea,  coffee,  tobacco, 
etc.,  would  benefit  agriculture  generally.  But  the  carrying  on  of 
these  industries  is,  as  a  rale,  confined  of  necessity  to  certain  parti- 
cular  localities,  and  cannot  be  indefinitely  extended  over  the 
country.  Improvement  in  agriculture,  through  the  modification 
of  differences  in  practice,  can  have,  therefore,  but  limited  scope. 
It  is  rather  to  a  bettering  of  practice  in  each  industry  that  atten- 
tion must  be  directed. 

In  sugar  cultivation  and  manufacture,  however,  there  are  clear 
cases  in  which  better  methods  are  employed  in  some  districts  than 
in  others,  and  it  would  be  within  the  power  of  Agricultural 
Departments  to  extend  the  knowledge  of  the  better  practice.  It 
is  very  certain  that  sugar  cultivation  might  be  very  much  extended, 
and  that  by  better  ways  of  dealing  with  the  canes  and  with 
the  expressed  juice  the  out-turn  of  sugar  might  ba  largely  increased, 
and  India  become  leSs  dependent  upon  the  importation  of  foreign 
sugar. 

Beyond  the  work  which  Agricultural  Department  a  can  do  in 
demonstrating  the  advantages  of  certain  modes  of  cultivation  and 
of  approved  implements  such  as  the  iron  sugar-mill  and  the 
shallow  evaporating-pan,  there  are  numerous  questions  affecting 
the  production  of  sugar  which  can  only  be  solved  by  the  applica- 
tion of  chemical  science.  So  much  work  is  there  to  be  done  in 
determining  the  causes  which  influence  the  out-turn  of  sugar,  that 
it  almost  warrants  the  employment  of  a  chemist  for  this  industry 
alone. 

The  indigo  industry  is  one  which  pre-eminently  calls  for 
the  assistance  of  chemical  knowledge,  and  for  -  its  application 
to  the  processes  of  the  manufacture  at  every  stage.  Id  per- 
haps no  other  industry  where  chemical  processes  are  involved 
is  so  little  known  of  their  nature  or  how  they  may  be  con- 
t  rolled.    A  skilled  chemist  should  be  set  apart  for  this  work  alone. 
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This  is,    however,  a   matter,    not  for   Government,    but  for   these 
engaged  in  the  indigo  trade. 

The  quality  of  Indian  cotton  is  no  doubt  inferior  to  what  it 
used  to  be,  but  the  cause  is  the  demand  for  cheapness,  and  the 
remedy  is  not  with  the  raii/at,  nor  with  the  Government,  but  with 
the  trade.  It  is  advisable  that  seed  of  the  better  varieties  of  cotton 
should  be  preserved  in  case  of  a  demand  arising  for  them  in  the 
future  J  also,  it  would  be  very  desirable  to  secure  by  recognised 
trade-marks  the  various  kinds  of  cotton  which  are  grown  j  Govern- 
ment can,  however,  do  but  little  else. 

In  the  cultivation  and  manufacture  of  tea,  there  are  many 
points  which  call  for  the  aid  of  the  chemist.  This  has  been  already 
recognised  by  the  Indian  Tea  Association.  The  same  applies  in 
some  degree  to  the  cultivation  of  cofiee,  and  still  more  so  to  the 
curing  of  tobacco.  The  employment,  however,  of  the-  necessary 
scientific  assistance  is  a  matter  for  those  engaged  in  the  parti- 
cular industries  rather   than  for  Government, 

The  fact  that  the  Indian  wheat  imported  iuto  England  has  the 
name  of  being  "dirty,"  arises,  not  from  bad  cultivation  or  from 
carelessness  on  the  part  of  the  taiyat,  but  from  the  action  of  the 
English  Corn  Trade.  Glean  wheat  is  not  desired  by  English 
buyers,  and  exporters  consequently  make'up  their  cargoes  to  the 
requirements.  Wilful  adulteration  of  grain  consequently  takes 
place  in  India.  If  clean,  wheat  were  wanted  it  would  be  at  once 
forthcoming.  The  elevator  system  is  not  applicable  in  the  case  of 
India.  The  remedy  for  ' '  dirty  "  wheafwill  be  found  in  the  abolition 
of  fixed  rates  of  "  refraction,"  but,  unless  the  trade  itself  adopts  the 
remedy,  it  will  be  necessary  to  make  adulteration  of  wheat  a  penal 
ofEence,  as  also  the  export  of,  and  trading  in,  adulterated  wheat. 

RECOMMENDATIONS. 

391.  I  recommend : — 

The  setting  on  foot  of  Enquiry  by  Agricultural  Departments 
in  order  to  ascertain  the  best  methods  of  cultivation  and 
manufacture  of  crops,  such  as  sugar-cane,  indigo,  tea, 
coffee,  tobacco,  etc.,  and  the  endeavour,  by  demonstrating 
these  methods,  to  extend  the  cultivation  and  increase  the 
out-turn. 
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The  employment  of  chemical  science  in  the  investigation  of 
problems  affecting  these  industries,  and  more  particularly 
that  of  an  Agricultural  Chemist  in  connection  with  the 
sugar  industry. 

The  making  it  3  penal  offence  to  Adulterate  wheat,  or  to 
export,  or  trade  in  adulterated  wheat. 
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CHAPTER  XV.  CHAPTER  XV. 


EooHOMiOAL  ECONOMICAL    AND    POLITICAL    CONDITIONS. 

AWD  Political 

conDiiioKB.  gg2_  j^  my  opening  sketch  (Chapter  II)  of  the  grounds  upon 

which  I  considered  that  improvement  in  agriculture  was  possible,  I 
mentioned  the  existence  of  differences  in  agricultural  practice 
which  could  not  be  traced  either  to  physical  conditions  or  to  want 
of  knowledge,  but  which  resulted  from  varying  economical  and 
political  conditions.  As  an  instance,  I  mentioned  the  effect  which 
pressure  of  population,  or  the  absence  of  that  pressure,  would 
produce  upon  the  agriculture  of  any  part,  and  I  indicated  that  a 
modification  of  the  differences  which  exist  might  be  accompanied 
by  a  change  in  the  agricultural  practice.  Thus,  if  in  one  part 
the  conditions  of  living  are  easy,  the  agriculture  will  often  be 
found  to  be  lax;  whereas,  when  the  struggle  for  existence  is  harder, 
the  agricultural  methods  will  frequently  be  more  closely  attended 
to.  Another  element  which  will  affect  agriculture  is  the  extension 
of  railways  and  other  means  of  communication,  resulting  in  the 
development  of  an  export  trade.  Other  influencing  circumstances 
are  the  varying  systems  of  land  tenure,  the  relations  of  tenant  to 
landlord  and  of  people  to  the  State,  the  indebtedness  of  culti- 
vators, the  want  of  capital  iu  agriculture,  and  the  sub-division  of 
land. 

Reasons  for  not  393.  Theso  aud  many  othors  are  matters  which  exercise  an 
iu'detaii."'  *''°"  important  bearing  upon  the  way  in  which  agriculture  is  pursued, 
and  if  I  do  not  do  more  than  touch  upon  them,  it  is  not  because  I 
am  not  aware  of  their  importance,  but  because  I  do  not  feel  myself 
qualified  to  treat  of  them.  They  involve  questions  of  economics, 
and  an  acquaintance  with  political  conditions,  the  consideration  of 
which  belongs  to  a  different  sphere  than  that  of  the  agricultural 
chemist.  Besides  this,  I  feel  that  a  thorough  knowledge  of  the 
people,  the  languages,  and  the  political  relations,  are  requisite  before 
one  can  venture  to  speak  to  any  good  purpose  upon  these  intricate 
points. 

It  may  be  said,  perhaps,  that  if,  whilst  I  acknowledge  the  im- 
portance o£  such  considerations  as  the  foregoing,  I  do  not  treat  of 
them,  of  what  use,  then,  are  my  suggestions?  To  this  I  reply  that, 
even  were  the  Government  demand  for  land  revenue  remitted  by 
one-half,  it  would  not  result  in  the  production  of  that  which  Indian 
agriculture  requires  most  of  all,  viz.,  more  manure  to  put  on  the 
land.  While  this  need  remains  unsupplied  the  actual  produce  of 
the  soil  cannot  be  increased,  however  low  the  rent  payable  by  the 
cultivator  may  be.  Nor  can  a  better  system  of  land  tenure  directly 
produce  an  increased  yield  of  a  single  bushel  per  acre,  nor  can  it 
provide  wood  to  replace  cow-dung,  and  so  set  free  the  latter  for 
its  right  use  upon  the  land.     Improvement  in  tenure,  remission   of 


Want  of  Capital  and  Indebtedness,  289* 

rent,  etc.,  may  make  the  condition  of  the  cultivating  classes  better, 
but  they  will  not  provide  more  manure,  better  cattle,  more  pas- 
ture or  better  seed. 

394.  The  smallness  of  the  holdings  occupied  by  cultivators  f^'g'n.au'^'''** 
constitutes  a  limit  to  the  possibility  of  improvement.     The  average  capiuL 

size  of  a  holding  is  probably  below  five  acres,  and  each  man's 
first  concern  is  to  provide  food  grains  for  himself  and  his  family. 
Consequently  it  often  happens  that  land  which  might  grow  highly 
remunerative  crops  is  given  up  to  the  growing  of  grain  crops,  and 
the  best  use  of  it  is  accordingly  not  made. 

Mr.  Nicholson  says  of  Coimbatore  :— 

"  The  land  is  often  handed  over  to  poor  tenants  who  cannot  wait  for  rich 
"  ciops  like  sngar-cane  and  plantains,  bnt  most  grow  food  grains.  Sngar-cane 
"  and  plantains,  worth  150  rnpees  per  acre,  would  grow  splendidly  on  tens  of 
"  thoQsands  of  acres  of  wet  land,  but,  instead  of  this,  20  rupees  are  spent  to  grow 
"  a  crop  worth  40  rnpees." 

The  smallness  of  the  area  also  limits  the  obtaining  or  the 
laying  out  of  capital,  as  well  as  the  benefits  of  superior  imple- 
ments, and  the  employment  of  better  cattle.  It  has  been  rightly 
said  that  "  what  is  wanted  is  not  increased  in  the  number  of  five- 
"  acre  farms,  but  more  capital  put  into  the  existing  ones.''  It  is 
not  as  if  we  were  dealing  with  farmers  occupying  some  two  or 
three  hundred  acres  each,  and  where  capital,  education,  and  enter- 
prise are  present;  but  it  is  the  absence  of  these,  and  the  sub- divi- 
sion of  the  land  into  small  patches,  that  make  the  problem'of 
improvement  so  hard  a  one. 

395.  The  conditions  under  whidh  land  is  held  in  the  different  syste™'  of  Und 
Provinces   of   India  have  important  bearings  upon  the   agriculture. 

Under  the  Taiyatwari  system  of  14»dras,  for  example,  the  State 
deals  directly  with  the  peasant  proprietor,  and  the  latter,  so  long 
as  he  pays  the  assessment  which  has  been  fixed,  is  able  to  do  with 
his  land  as  he  likes.  This,  however,  as  Mr.  Nicholson  points  out, 
begets  a  tendency  to  rent  out  the  land  to  others,  and  to  live  upon 
the  proceeds.  Land  may  thus  become  the  object  of  competition, 
and  rich  merchants  frequently  buy  it  as  an  investment,  handing 
it  over  for  cultivation  by  poor  tenants  who  are  themselves  unable 
to  put  any  capital  whatever  into  it.  There  may,  in  this  way,  be 
undue  extension  of  cultivation,  the  raiyat  (here  really  a  proprietor) 
being  allowed  to  take  up  any  quantity  of  land,  regardless  of 
whether  he  can  do  justice  to  it  or  not.  A  proprietor  (ra*ya<),  so 
long  as  he  pays  his  fixed  assessment,  is  able  to  rent  his  land  to 
sub-tenants  at  any  figure  which  he  can  obtain,  and  the  sub-tenants 
become  really  tenants-at-will,  liable  to  be  turned'  out  by  a  higher 
bidder.  There  is,  consequently,  a  disinclination  on  the  part  of  the 
sub-tenant  to  put  money  into  the  land,  as,  for  example,  by  sinking 
a  well ;  whereas,  to  the  proprietor  there  is  the  inducement  to  get 
the  profits  of  a  petty  landlord  rather  than  those  of  the  hard-work- 
ing caltivator. 

On   the  other  hand,  a   great  deal  of  land  is   cultivated   on 
the  metaver  oreharing  system,  the  tenant  paying  for  the  cultivation' 
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and  iakin^  one-tbird  or  one-fourth  of  the  produee  and  all  iba 
straw,  and  banding  the  rfetuainder  over  to  tbe  landlord,  the  latter 
paying  the  Government  assessment.  The  interests  of  tenant  and 
proprietor  thus  become  one. 

Other  systems  prevail  in  othfet  parts,  feach  with  its  speoia) 
advaatagbs  oi  diEadvastaig^B,  but  into  these  I  must  not  enter, 
uor  yet  into  tbe  vexed  matter  of  tbe  influence  of  a  permaueat 
settlement  as  opposed  to  that  of  a  re-settletnent;  at  intervals  of 
20  or  30  years. 

indeMedneea  oi  396.  The  natural  indebtedness  of  the  btiUIVating  chsses, 
daMw""*  *°^  *'^®^'"  recklessness  in  the  DaslttOr  of  marriage  expenditnre 
and  in  litigation,  are  features  which  affect  most  seriously  the 
possibility  o|  improving  tbe  agrritiiltUre,  But  here,  again,  I 
am  on  ground  where  I  can  make  Do  useful  suggestion,  and  on 
subjeets  which  have  for  long  engaged,  and  now  are  more  than 
ever  occupying,  the  earnest  attention  of  Governments  By  the 
introductipn  of  the  taceari  system  of  advances,  and  by  loans 
for  the  purchase  of  seed,  cattle,  etc.,  in  time  of  scarcity,  the 
State  has  endeavoured  io  afford  advantages  to  euVtivators. 
fiut  the  latter  have  not  as  yet  fuU^  availed  themselves  of 
these  advantages,  the  obief  reason,  in  most  cases,  being  that 
Money-lenders,  jjjgy  ^jg  ^qq  dpftpty  in  the  hands  of  the  hani^a  or  money- 
lender to  oner  any  security  for  tbe  advances  made.  The  ianiya 
is  also  the  grain  merehant,  and  it  is  he  to  whom  the  cultivator 
resort?  for  the  seed  which  be  needs  before  his  <jrop  can  be 
sown.  The  haniya  advances  the  Seeds,  generally  at  exorbitant 
rates  of  interest,  23  per  cent,  for  six  months  being  quite  an 
ordinary  late.  But  the  cultivator  must  have  the  seed^  and, 
having  ke|)t  none  over  for  himself,  he  resorts  to  the  giraiu 
inercba&t,  and  thus  a  crop  is  ,  o'fteb  isnoirtgaged  even  before  it  is 
Marriage  ^,  grown.  The  sums  spcut  by  cultivators  in  marriages  and 
htfRatTon?""*  displays  are  enormous  when  compared  with  their  incomes,  and 
for  these,  as  well  as  for  what  they  require  in  litigation,  the 
iHii'ffats  repair  to  the  money-lenlder.  So  loug  as  there  is  any- 
thing on  which  feeourJty  can  be  given,  be  it  craps  or  be  it  land, 
the  hdnij/a  is  willing  to  advaiioe,  and  when  once  in  liis  hands 
it  is  seldom  that  the  borrower  comes  out  again.  The  accounts 
thus  opened  are  rarely  closed,  and  increase  with  astounding 
1-apidity,  interest  being  added  to  principal,  and  becoming  the 
new  principal.  On  interrogating  cnltivators  in  villages  in  the 
Central  Provinces,  I  frequently  found  that  there  was  not 
Indebtedness  One  who  was  Uot  in  debt  to  some  extent  or  other,  and  yet  this 
almost  universal,  nvag  ^ot  becaBse  of  the  poverty  of  the  soil  or  the  inferiority 
of  the  crops.  It  was  a  habit,  and  one  carried  to  such  an 
extent,  that  even  those  who  were  well  able  to  purchase  their 
seed  w«nt,  nevertheless  to  the  bani^a^  if  only  to  keep  up 
friendly  relations  with  him.  In  one  case  I  found  that  an 
original  debt  of  Rs.  J  20  had  in  a  few  years  mounted  to  one 
of  Ks.  600 ;  a  decree  had  been  obtained  against  the  borrower,  but 
there  was  not  the  least  intention  of  enforcing  it,  and  it  was 
elicited  also  that  the   same   cultivator  had  already  spent  Rs.  400 
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in  weddings,  and  was  now  dboat  to  sp^nd  another  Bs.  50  in  order 
to  marry  off  his  son. 

Near  Cawnpore  I  came  to  a  village  owned  by  four  zemindars, 
holding  2,600  btghaa  {bigha  =  |  aere)  between  them.  All  four 
were  more  or  less  in  debt.  One  owed  Rs.  5,000  and  bad  mort- 
gaged his  land,  paying  10  annas  for  Rs.  100  per  month;  a  second 
bad  had  several  lawsuits,  and  had  given  the  haniya  a  mortgage, 
the  principal  and  interest  to  be  repaid  in  ten  years ;  a  third  had 
found  an  existing  debt  on  the  property  when  he  came  into  it  j 
and  the  fourth  was  Rs.  16,000  in  debt.  It  was  clearly  impossibJie 
fur  these  men  to  do  anything  to  improve  their  tenants'  position. 
The  zemindart  often  are  too  encumbered  to  lay  out  money  for  indebtednesa 
well  digging  or  for  water  supply  by  tanks.  In  parts  of  Chota  iUiproTemaot, 
Nagpur  and  the  Central  Provmoes  the  forests  have  been  cleared 
in  consequence  of  the  indebtedness  of  the  landed  proprietors, 
and  in  order  to  provide  the  latter  with  ready  cash.  In  these 
ways  the  land  passes  from  its  hereditary  possessors  and  falls 
inlo  the  h^>>ds  of  the  money-knders.  In  Th^na  ( Bombay) 
almost  all  the  land  has  become  the  property  of  non-cultivators. 
In  the  Hoshiarpur  (Punjab)  Settlement  Report  it  is  stated 
that  — 

"  owing  io  til?  nressnre  of  population  aq^  the  special  tendency  to  litigation, 
"  and  to  spending  large  Bums  on  marriages,  the  distriQt  is  loaded  With  a 
"  large  burden  of  debt.  The  area  mortgaged  in  the  last  30  years  has  been 
''  116,000  acres,  and  that  uold,  31,000  acres,  or  16  per  eent.  and  4  per  cent. 
*'  respectively  of  the  onltivated  area.  Stitl  the  mass  of  the  raral  population 
"  is  better  oS  than  in  most  «f  the  districts  of  the  Punjab."  « 

In  the  Central  Provinces  the  amount  of  indebtedness  is 
deplorable,  and  here  it  is  the  "  absolute  occupancy  tenant "  who 
suffers  ntost,  as  he  possesses  the  most  rights,  and  they  favour 
credit  being  given.  The  cultivators  are,  as  a  rule,  comfortably 
off,  and  thair  being  in  debt  is  mostly  the  result  of  their  ability 
so  give  security.  To  have  a  large  sum  in  the  baniya*^*  book 
is,  indeed,  oonndered  a  sign  of  prosperity,  and  the  possession  of 
good  credit.  *  The  existences  of  the  baitiya  is  the  result,  and 
not  the  cause,  of  the  indebtedness  of  the  raiynt,  and  amongst 
the  surest  signs  of  real  poverty  are  the  paucity  of  baniyas  and 
the  absence  of  jewellery  on  the  females.  The  habit  of  getting 
into  debt  is  strengthened  by  the  almost  total  absence  among  the 
cultivators  of   any  system  of  keeping  accounts   of    income    and 

expenditure. 

• 

397.  The  remedy  for  indebtedness  is  not  the  extermination  todThfednew'. 
of  the  haniya,  even  were  that  possible,  but  it  .will  be  founid  in 
an  increased  general  prosperity,  whieh  will  ma^  the  people  more 
Belf-reliant  and  independent.  Mr.  R.  H.  Elliot,  of  Munjerabad, 
Mysore,  told  me  that  formerly  the  cultivators  around  his 
estate  used  constantly  to  come  to  him  to  borrow  money,  to 
pay  the  Government  tax  ( he  leading  it  to  thsm  without 
interest),  so  that  they  might  not  increase  their  indebtedness  to  the 
Jtaviy^ ;  bat  that  more  recently,  by  having  their  own  patohes  of 
iaitd  in  opffee,  and  by  working  in  plantations,  the  cultivators  had, 
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to  a  great  extent,  become  free  of  the  baniya,  and  now  rarely  came 
even  to  bim  (Mr.  Elliot)  to  borrow  money. 

In  a  few  cases  the  people  have  combined  for  mutual  protection 
against  the  exorbitant  charges  of  the  money-lenders.  In  Hospet 
(Madras)  a  Mutual  Benefit  Society  has  been  established  in  conse- 
quence of  the  money-lenders  charging  as  much  as  34  and  30  per  cent, 
interest.  The  founding  of  the  society  has  brought  the  charges  of 
the  baniyas  down  very  considerably. 

At  Beheea  Messrs.  Thomson  and  Mylne  practically  got  rid  of  the 
native  baniya  by  giving  loans  themselves  to  their  tenants  at  a  much 
reduced  rate  of  interest.  They  pointed  out  to  me,  however,  the 
absolute  necessity  tliat  there  was  of  being  on  the  spot,  and  of 
knowing  all  the  circumstances  of  the  individuals  who  applied  for 
loans. 

In  some  instances  it  may  be  necessnry  to  adopt  stringent  measures 
against  the  action  of  the  money-lenders.  It  would  certainly  seem 
right,  after  what  has  been  said,  that  enquiries  should  be  made  not 
only  into  existing  debts  but  also  into  the  history  of  these  debts. 
Mr.  J.  B.  Fuller  told  me  that,  according  to  an  old  Hindu  law, 
no  greater  arrears  of  interest  could  be  recovered  at  any  time  than 
amounted  to  the  principal  sum,  and  he  thought  that  this  rule 
might  well  be  revived.  Mr.  Fuller  was  also  in  favour  of  Govern- 
ment granting  loans  to  cultivators  in  some  parts  of  the  Central 
Provinces  where  good  security  was  undoubtedly  present,  to  enable 
them  to  pay  oflf  their  debts  to  the  haniyas.  Their  past  experience 
of  the  extoftion  of  the  money-lenders  hadT  been  so  bitter  that  they 
would,  Mr,  Fuller  thought,  avoid  its  recurrence  in  the  future  if 
they  could  onoe  be  set  free  from  it. 

In  the  Saugor  district  of  the  Central  Provinces  the  land  belongs 
almost  entirely  to  money-lenders,  and,  in  consequence  of  the  way 
in  which  the  raiyats  were  ground,  down,  the  plan  was  devised  of 
alleviating  them  by  giving  a  lower  assessment  to  the  proprietors, 
provided  that  they  undertook  in  turn  to  charge  less  to  their  tenants. 
This  plan  Government  approved.       c  • 

But  the  same  remedy  will  not  apply  in  one  Province  that  does 
in  another,  and  each  will  have  to  be  dealt  with  according  to  its 
particular  circumstances. 

398.  Next  to  indebtedness  and  extravagance  comes,  as  a  draw- 
back to  agricultural  progrpss,  the  want  of  enterprise  sometimes 
met  witL  among  cultivators.    Mr.  Nicholson  says  of  Coimbatore : 

"  There  is  a  low  level  of  social  comfort,  and  the  desire  for  progress  is  pre- 
"  vented  thereby ;  there  is  a  disiDcliaatiou  to  economy  in  time  and  land,  or  to 
••  exertion  in  unusual  times  and  seasons.  The  tendency  is  to  rent  out  the  land, 
II  and  to  live  on  the  proceeds." 

Of  Anantapur  Mr.  Nicholson  "writes  : — 

I' The  total  absence  of  e£Fort  and  determined  struggle,  except  on  the  old 
"  lines,  on  the  part  of  the  people,  is  the  cause  of  poverty." 

This  lack  of  enterprise  is  not  always  the  result  of  the  hardship 
of  circumstances  or  the  poverty   of  the  soil.     Frequently   it  may 
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tie  the  precise  reverse.  The  Central  Provinces  have  been  described 
as  a  country  of  "  rude  plenty."  The  soil  naturally  produces  enough 
to  make  the  people  comfortable,  and  for  more  than  this  they  do  not 
care.  I  have  descrihed  in  an  earlier  chapter  (Chapter  III,  para- 
graph 23)  how  improvement  in  circumstances  might  he  produced  Natural  advan- 
wore  the  cultivators  in  the  wheat-growing  districts  to  raise  other  Ifnam^tvtU 
crops  than  wheat.  But  they  get  all  that  they  want,  and  their  Jgrioof^JaiTm" 
wheat  gives  them  only  ahout  two  months'  or  three  months'  work,  provement. 
at  the  most,  whereas,  it  they  grew  other  crops,  they  would  have 
to  work  more,  and  also  to  irrigate  the  land.  They  are  ready  to 
admit  that  emhanking  of  land  {punding)  does  good,  but  they  will 
not  go  to  the  trouble  and  expense  of  doing  it  nntil  positively 
obliged.  As  compared  with  the  North-West  Provinces,  the  density 
of  population  is  400  or  500  only  to  the  square  mile  of  cultivated 
land,  as  against  1,090,  but  the  produce  of  wheat  per  acre  is  less 
than  in  the  North-West.  Were  enterprise  present,  the  wheat 
produce  in  the  Central  Provinces  might  be  much  more  than  it  is. 
Assessment,  too,  is  low  as  compared  with  the  North-West ;  but 
a  low  rate  of  assessment  is  by  no  means  synonymous  with  prosperous 
agriculture.  Of  many  parts  of  the  Central  Provinces  it  might  be 
said  that,  were  the  assessment  higher,  the  agriculture  would 
improve,  in  order  to  enable  the  increase  to  be  met.  Around 
Damoh  the  people  have  been  obliged  to  embank  their  land  so  as  to 
make  the  crops  pay.  It  is  certaiu  that  there  are  many  parts 
where  an  increased  difficulty  of  living  would  bring  about  improved 
practice  of  agriculture.  It  is  not  where  population  is  least  dense 
that  the  best  agriculture  is  seen,  but  more  frequently  in  the  most 
congested  districts,  such  as  those  around  Benares,  Azamgurh,  and 
other  parts  of  the  North-West  Provinces.  As  the  struggle  for 
existence  becomes  harder,  there  is  the  inducement  to  pnt  forth 
effort  to  meet  its  demands,  whereas  comparative  ease  in  circum- 
stances, a  light  assessment,  and  a  naturally  fertile  soil,  may  prevent 
the  exercise  of  energy,  and  may  foster  a  backward  condition  of 
agriculture.  Where  such  is  the  case  an  improvement  can  only 
be  expect«d  to  come  from  the  disturbance  which  time  or  pressure 
of  population  will  make  in  the  easy  circumstances  which  exist. 

399.  Attention  has  of  late  been  turned  greatly  to  the  subject  Exp<:rt  of  grain, 
of  the  export  trade  in  wheat,  and  it  has  been  debated  whether, 
in  order  to  meet  the  distress  caused  by  famine,  the  export  of  grain 
from  India  should  not  be  restriated  or  stopped  altogether.  This 
question  has  been  so  fully  and  ably  discussed  by  such  authorities 
as  Mr.  J.  E.  O'Conor,  Sir  Edward  Buck,  and  Mr.  Holderness, 
that  there  is  no  call  for  me  to  say  more  than  to  emphasise  the  general 
conclusion  come  to  that  what  is  exported  is  practically  the  overplus, 
often  specially  grown  for  the  purpose  of  export,  and  that  if  it  did 
not  pay  the  raiya^  to  export  it  he  would  soon  give  up  growing  it  for 
this  purpose.  Besides,  in  time  of  scarcity,  the  price  of  wheat  would 
rise  in  India,  along  with  that  of  other  food  grains,  and  it  would 
then  pay  better  to  keep  the  wheat  in  the  country  than  to  expoi  t  it. 
The  amount  of   wheat  exported   is    at  present   only    about   one 
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ppr  cent,  of  the  total  of  the  food  grains  ptoduced^  and  only  one-tentfa 
bi  the  total  wheat  crop. 

Railways  have,  it  is  true,  grpatly  facilitated  export,  but  they 
have  also  done  service  m  preventing  fluctnation  of  prices  in  differ- 
eht  parts,  whilst  tlieir  value,  in  time  of  famine,  for  conveying 
f6bd  t&  distressed  distriols  can  hardly  be  ovfcr-estimated. 
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CONCLUSIONS.  CONCLUSIONS. 

4d0.  In  this  chapter  I  have  touched  on  some  few  of  those 
economical  and  political  conditions  which  have  an  important; 
hearing  npon  agriculture  and  on  the  possibility  of  its  improvement' 
Many  others  there  are,  such  lus  spci^l  h^hits,  eoiigl^a^ioi),  etc.,  but 
my  purpose  has  beeq  merely  to  intvoducg  a  few,  lest  I  ^ho^ld  l^c 
thought  guilty  of  ignoring  their  influence  on  the  progress  of  agri- 
culture. 1  have,  however,  expressed  my  inability  to  discus^  them 
properly,  and,  besides,  they  are  such  as  do  not  strictly  fall  within 
the  scope  of  my  more  special  enquiry. 

I  therefore  refrain  from  making  any   recommjeadationg   u^d^r 
this  chapter. 
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PRACTICAL  AGRICULTOEAL   ENQUIRY. 

401.  The  foregoing  chapters  consist  of  a  review  of  the  agricul- 
taral  conditions  of  India,  as  they  presented  themselves  to  me 
during  my  tour.  As  each  subject  has  been  successively  dealt 
with,  I  have  indicated  where  improvement  may,  in  my  opinion, 
be  effected. 

In  the  concluding  chapters  of  my  Report  it  will  be  my  ojbect  to 
discuss  in  detail  the  agency  by  which  the  suggested  improvements 
may  be  carried  out. 

I  have  bad  occasion,  in  almost  every  one  of  the  sections,  to  point 
out  the  necessity  which  exists  for  a  systematic  enquiry  into  present 
agricultural  practices,  and  to  insist  upon  the  acquirement  of  deBnite 
knowledge  before  attempts  are  made  to  teach  any  fresh  system,  or 
(io  carry  out  any  extended  work  of  experimental  research. 

It  is  with  this  matter  of  practical  enquiry  into  agricultural  con- 
ditions and  methods  that  I  shall  occupy  myself  in  the  present 
cbapter. 

402.  Practical  enquiry,  or,  as  I  may  here  put  it,  the  obtaining 
of  kuowledge  respecting  agricultural  practice,  precedes  both  scien- 
tific enquiry  and  experiment.  The  scientist,  without  some  know- 
ledge of  the  practical  issues  involved,  is  unable  to  push  his  enqui- 
ries in  the  right  direction,  and,  however  able  his  researches,  he  may 
fail  from  being  unpractical.  Similarly,  the  experimenter,  without 
a  knowledge  of  what  is  done  elsewhere,  or  of  what  is  within  the 
reach  of  the  cultivator,  may  waste  both  time  and  money  in  trying 
what  has  no  chance  of  ever  becoming  of  any  practical  value. 

The  practical  man  must  first  become  thoroughly  conversant  with 
what  is  being  done  in  native  agriculture,  and  with  the  conditions 
under  which  it  is  carried  on";  then  the  scientist  may  come  in  and 
explain  the  rationale  of  the  practice,  and  may  apply  these  princi- 
ples ft)  the  e:jtension  of  the  better  systems,  and  to  the  discovery  of 
further  resources  j;^ Jly,  by  the  happy  combination  of  science  and 
practice,  the  work  o£  experiment  may  proceed  in  a  definite  and  use- 
ful direction.  In  this  way  some  advance  in  agriculture  may  be 
made. 

403.  As  I  said  in  my  opening  chapters,  I  believe  that  it  will  be 
possible  here  and  there  to  graft  on  to  Native  practice  the  results  of 
Western  experience,  but  the  main  advance  will  come  from  an  en- 
quiry into  native  agriculture,  and  from  the  extension  of  the  better 
indigenous  methods  to  parts  where  they  are  not  known  or  employed. 
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In  addition  to  the  improvement  of  agricultural  methods,  there 
comes  another  most  important  branch  wherein  enquiry  is  absolutely 
necessary;  this  is  the  ascertaining  of  the  requirements  of  different 
parts  of  the  country  in  respect  of  facilities  present  in  some,  and 
deficient  or  absent  in  others.  To  this  class  belong  those  physical 
surroundings  which  I  have  summarised  in  paragraph  18  (Chapter 
II),  and  which  are  comprised,  mainly,  in  the  supply  of  water, 
manure,  wood,  and  grazing. 

404.  It  must  be  clear  to  everyone  that,  before  any  improvement  The  neoessitj  oi 
in  the  agriculture  of  a  country  can  be  effected,  the  first  preliminary  rec'ognfsed. 
is  that  a  knowledge  of  the  countiy,  its  conditions  and  its  needs, 
be  obtained.  I  may  also  say,  without  fear  of  coutradiction,  that, 
as  regards  India,  comparatively  little  is  known  of  its  agricultural 
methods,  aud  that  they  have  only  been,  so  far,  the  subject  of  casual 
and  isolated  enquiry  by  individuals.  An  organised  system  of 
enquiry,  on  the  other  hand,  might  result  in  the  collation  of  definite 
knowledge  of  the  agricultural  resources  and  needs  of  the  country. 

The  Famine  Commission  recognised  the  necessity  of  careful  and  By  the  Famine 
organised    enquiry    in    order    to   get   a   real    knowledge   of   the   *"""" " 
agricultural   state  and   conditions  of   India.       I  repeat  the  quota- 
tions from  their   Report,  already  given  in  paragraph  15 : — 

"  The  defect  in  the  efforts  made  by  Government  to  instruct  the  cultivator 
"has  consisted  in  the  failure  to  recognise  the  last  that,  in  order  to  improve 
"  Indian  agriculture,  it  is  necessary  to  be  thoroughly  acquainted  with  it." 

This  view  was  also  entertained  by  the  Government  of   India  in  ^y  the  aoTem- 
their  Resolution  of  December  1881,  in  which  they   strongly  urged  "^  "   "  '*' 
the    "prosecution   of  agricultural  enquiry"   and  insisted  that  "  it 
"  must  precede  any  attempt  at  agricultural  improvement."  With  this 
view  the  Government  of  India  initiated  the  "  agricultural  analysis," 
which  waste  "  indicate  the  condition  of  each  tract  of  the  country,  -, 

"  alike  for  its  protection  against  famine  and  for  the  improvement  of 
the  agricultural  system." 

The  Lieutenant-Governor  of  the  Punjab  (Sir.  J.  B.  Lyall),  insirj.  b.  Lyaii's 
a  recent  note,  says : —  ^    opmioD. 

"  I  am  altogether  averse  to  attealp^s  to  give  instruction  in  the  practical 
"  business  of  agriculture  .  .  .  our  positive  and  oomparifcive  knowledge  of  the 
"  subject  are  alilce  insufficient  to  warrant  such  an  attempt  at. the  present  time." 

In  a  Note  prepared  for  the  Agricultural  Conference  at  Simla  in  Mr  j.  b  pui. 
October  1890,  Mr.  J.  B,  Fuller  writes :—  '"'"  "'""•'■'• 

"  We  have  far  more  knowledge  of  European  than  Indian  agriculture  at  our 
"  command  ....  laborious  investigation  is  required  before  we  can  trace 
"  out  the  causes  which  have  •stimulated  development  in  some  parts  of  India, 
"and  have  retarded  it  in  others." 

The  Note  of  the  Madras    Government  presented  to    the  same  opinion  of  the 
Conference  says,  in  reference  to  the  failure  of  experimental  work  in  ^^l^  °""°" 
that   Presidency:— 

''  The  experiments  .  .  .  were  doomed  to  failure,  either  from  want  of  in- 
"trinsic  suitability  or  from  want  of  knowledge  of  indigenous  practiices- and 
''  conditions  ...  the  faults  .  .  .  would  not  have  occurred   had  there  been  a 
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"  depat'tmedt  of  nide  knowledge  aod  full  esperieoce  of  native  and,  espeolally^ 
"  local  practice  and  conditions." 

The  policy  proposed  by  the  Madras  GovernmenJ;  contains  as  its 
first  recommendatioTi,  "  the  institution  of  a  careful  and  definite 
system  of  enquiry  Into  existing  practices ; "  and  it  mentions 
"the  importance  of  enquiry  as  an  essential  preliminary  to  any  origi" 
nal  endeavours  to  improve  Indian  agriculture.^' 

"i*".""?!'""'  405.  The  "  agricultural  analysis  *'  proposed  bv  the  GoVeratneilt 
been  conflned  to  01  India  has,  up  fco  the  present  time,  been  confined  to  the  collee- 
of  Matisties™  tiou  of  Land  Revenue  statistics,  and  of  information  regarding  the 
liability  of  districts  to  famine,  and  there  has  been  no  enquiry  into 
agricultural  methods  with  a  view  to  agricliltural  improvement* 
The  cause  of  this  has  been  the  absence  of  any  organisation  for  the 
purpose,  and  the  Want  of  money  for  instituting  it.  Accordingly, 
whilst  "  Land  Records  "  have  been  put  on  a  satisfactory  basis,  agri- 
cultural knowledge  and  improvement  have  remained  much  where  they 
were  when  the  Famine  Commission  issued  their  recommendations. 

SM«on°ol\i,e°  "^^^^  '^^  ^^  °°*  *^®  intention  of  the  Government  of  India  to 
oovemmeotof  coufiue  an  "  agricultural  analysis '' to  the  collection  of  statistics 
'"'"*•  is  shown  by  the  following  extracts  from  their  Resolution  of  Decem- 

ber 1881  :— 

"It  is  necessary  to  point  out  tbat  the  agriaultuTal  enquiry  should  not  be 
"  oonGned  to  the  mere  collection  or  collation  of  statistics,  in  the  ordinary  accept^ 
"  ationof  the  term.  An  examination  of  the  portion  of  the  Famine  Commis- 
"  sioners'  Beport  which  deals  with  agrionltural  enquiry  will  show  that,  in 
"  recommending  with  reiterated  force  an  intelligent  system  of  investigation, 
"  their  final  object,  is  to  urge  through  its  means,  and  as  a  practical  outcome  of 
"  its  results,  the  policy  of  maintaining  agricultural  operations  at  the  highest 
"  attainable  ntandard  of  efiBcienoy.  The  Government  of  India  fully  accepts 
"  this  definition  of  a  most  important  aim  of  a^rioaltural  enqnuy." 

Again  :— 

"From  a  system  of  agricultral enquiries  .  .  .will  follow  the  gradual 
"  development  of  agricultural  improvement  in  its  manifold  variety,  and  the 
"government  of  India  will  be  satisfied  if,  on  the  first  constitution  of  an 
'*  Agricultural  Department,  the  organisation  of  agricultural  eaquiry  is  placed 
"  in  the  bauds  of  qualified  officials,  to  whom  may  be  committed  the  subsequent 
"  preparation  of  carefully  considered  proposals  for  agricultural  improvement." 

Sir  Edward  Buck,  in  reviewing,  in  March  1890,  the  position 
of  the  Department  of  Land  Records  and  Agricultune,  says  : — 

"  The  agricnltuTal  conditions  have  only  been  studied  with  the  view  of 
"  getting  general  knowledge  as  to  the  liability  of  famine,  but  not  as  r^arda 
"  agricultural  practice,  its  advantages  and  the  desirability  of  extension,  its 
"  deficienciee  and  possible  remedies."  a 

M4n"r" '"  406.  The  above  extracts  show   abundantly  that   the  need  of 

acquiring  knowledge  of  agricultural  practice  is  fully  recognised  as 
a  preliminary  to  any  scheme  of  agricultaral  improvement. 

3efore  considering  what  agency  is  best  able  to  deal  with  the 
work  of  enquiry,  it  will  be  well  to  set  out  in  more  detail  some 
special  points  on  which   that  agency  might  usefully  occupy  itself. 
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in  additioQ  to   the  general  obe  of  becoming  aoquainted   with  the 
systems  of  agrionlture  practised  in  difEerent  parts. 

Firstly,  it  is  important  to  ascertain  the  requirements  of  each 
district  in  regard  to  the  provision  of  water,  of  mannre,  of  wood, 
afid  of  grazing,  and  to  decide  in  what  way  the  needs  can  best  be  met; 
ti?hether,  for  instance  irrigation  by  canal  or  by  wells  is  best  suited ; 
whether  embanking  of  land  should  be  done j  whether  "Fuel  and 
Fodder  Reserves  "  can  be  usefully  formed ;  where  grazing  can  be  pro- 
vided }  whether  the  taccavi  system  of  advances  for  agricultural  im- 
provement is  properly  brought  before  the  people  and  utilised  by 
them ;  and  so  on. 

Secondly,  it  is  desirable  to  ascertain  where  a  transference  of 
the  practice  of  one  part  may  be  beneficially  made  to  another  part. 
Of  this  nature  are,  the  embanking  of  land ;  green-manuring ;  hedg- 
ing and  enclosure  of  fields;  sheep-^folding;  the  use  of  leaves;  the 
growing  of  fodder-crops ;  llie  ploughing  of  rice  fields  after  harvest ; 
^he  use  of  castor  and  other  oil-seed  refuse  as  manure; the  utilisation 
Df  night-soil  and  town-sweepings  ;  the  planting  of  sugar-cane  in 
furrows ;  the  use  of  the  iron  sugar-mill  and  shallow  evaporating- 
pan  in  sugar  manufacture ;  the  extended  growing  of  sugar-cane, 
potatoes,  and  other  crops. 

Thirdly,  there  are  a  number  of  questions  of  a  practical  nature 
-which  await  solution,  and  which,  though  mainly  of  the  nature  of 
experiment,  cannot  proceed  without  first  employing  practical 
enquiry.  Such  questions  are :  What  is  the  outturn  of  difEerent 
crops?  What  is  the  right  amount  of  seed  to  use  in  sowing  rice? 
What  quantity  of  water  should  be  employed  in  rice  cultivation  ? 
Does  manuring  of  rice  fields  pay?  Would  draining  of  rice  fields  be 
advantageous?  What  is  the  relative  outturn  of  sugar  from 
different  varieties  of  cane'?  Does  continuous  growing  of  sugar- 
cane pay?  Will  it  pay  in  the  long  run  to  grow  a  long-stapled 
variiety  of  cotton  rather  than  the  short-stapled  varieties  generally 
grown?  Is  interculture  of  other  crops  with  cotton  profitable?  Is 
thte  use  of  bones  advantageous? 

Lastly,  there  are  points  more  connected  with  the  introduction 
6f  foreign  agrienltnial  prafitioe;for  e^rample,  the  possibility  of 
tntrodncing  new  cssps ;  the  growing  of  new  varieties ;  the  acclimati- 
sation of  seed  ;'the  selection  of  seed;  the  making  of  silage;  the  use 
of  new  implements;  the  use  of  litter  and  preservation  of  urine;  the 
better  conservation  of  cattle  manure ;  the  reclamation  of  salty  land 
!(i(<ii^),  oi  ravine  and  other  waste  land. 

407.  Thie  enumerationof  the  subjects  est  out  in  <^e  last  para-  The  need  of  an 
gRiph  deiarly  points  to  the  tneeeiBBi'ty  of  ha^ng  an  agency  of  an  °^'""*  '*""'^" 
%«perfc  nature  to  deal  with  them.  They  are  not  matters  which 
adudttistrati^w  genius,  !a  higii  intellect,  or  even  ordinary  common 
'^ea^  'ean  diecide,  but  which  need  the  application  of  ispecial  technical 
^llb^efd^  of  agricultural  conditions  and  ^actice.  This  has  be^ 
'*etogn'iged  alike  by  the  Famine  Commissioners,  the  Government  of 
Ib^a,  and  1^  individuals  qualified  to  speak  on  the  point. 
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Opinion  ot  I  must  here  repeat  the  extract  quotated   in   Chapter    I,    para- 

mSonersTnd    graph  4,  from  the  Government  of  India's  Resolution  of  December 
GoTernment  of    ^gSl,  when  Commenting  on  the  Famine  Commissioners'  Report:— 

"The  Famine  Commissioners  have,  with  great  distinctness,  intimated 
"that  «  .  .  .  a.  permanent  agency  should  be  closely  associated  with  the  ez- 
"  isting  authorities  in  each  Province  for  the  Hystematio  prosecution  of  agri- 
"  caltural  enquiry.  The  importance  of  this  view,  which  directs  attention  to 
"  those  datiea  of  tne  Agricaltural  Department  which  must  precede  any  attempt 
"  at  agricultuTal  improvement,  has  hitherto  been  far  too  greatly  overlooked." 

The  Resolution  also  says  :— 

"  The  desirability  ot  olosely  associating  the  permanent  agency  thus  required 
"  with  the  existing  administrative  staff  is  throughout  the  Report  of  the  Famine 
"  Commissioners,  strongly  indicated.  The  sjstem,  they  write,  should  be 
"  ivorked  by  the  ordinarv  official  staff,  supplemented,  where  neoesAary,  to  meet 
■'  the  special  circumstances  of  the  case," 

And   later  :  — 

"  The  Department  having  thus  primarily  turned  its  attention  to  those  parts 
"  of  the  country  in  which  agriculture  is  depressed,  or  its  results  uncertain, 
"  may  hereafter  give  oouside ration  to  the  general  improvemeut  of  agricul- 
"  ture.  ...  It  may,  as  time  goes  on,  become  the  duty  of  the  Department 
"  to  associate  with  itself  in  this  investigation  the  assistance  of  qualified 
"  experts." 

The  Notes  presented  to  the  Agricultural  Conference  at  Simla 
in  October  1890,  by  the  Government  of  India,  the  Bombay 
Government,  the  Madras  Government,  the  Bengal  Department 
of  Land  Records  and  Agriculture,  .the  Poena  Agricultural  Associa- 
tion, and  by  Mr.  J.  B.  Fuller,  contain  references  to  the  need  that 
exists  for  the  employment  of  agricultural  experts. 

The  Government  of  India's  Note  says: — 

"  Continuous  enquiry  should  be  maintained  by  means  of  Experimental 
"  Farms  or  other  similar  aerency,  with  the  view  of  ascertaining  the  possible 
"  results  which  may  be  gained  by  the  introduction  of  new,  or  the  modification 
"  of  existing,  processes  and  practices  connected  with  agriculture." 

The  Bombay   Government  point  out  that  they   have  appointed 
gaS' °' ^'"°'"'^' a  European  expert  as   Superintendent  of  Farms,    and  have  estab- 
lished agricultural  branches  of  the  Colleges  at  Poena  and  Baroda. 

The  Madras  Government's  Note  says  : — 

"  The  experts  .  .  .  were  chiefly  occupied  with  farm  and  college  duties, 
"  and  could  not  work  continuously  and  closely  at  the  numerous  investiga- 
"  tions  suggested  or  thrust  upon  them  from  time  to  time,  and  whioh  re- 
"  quired  the  organised  staff  of  a  Department." 

The  second  of  the  Madras  Government  recommendations  (the 
first  being  the  institution  of  a  careful  and  definite  systepa  of  enquiry 
into  existing  practices)  was,  "  the  inauguration  of  experiments 
under  the  control  oitrained  agriculturints."  And  it  was  suggested 
that  "  a  certain  number  of  agricultural  inspectors  should  be  em- 
ployed on  a  careful  and  minute  study  of  agricultural  practices,  their 
work  being  carefully  directed  and  supervised  by  European  experts," 
In  addition  to  having  the  present  Assistant  Director  of  Agricul- 
ture, it  was  resolved  to  apply  to  the  Secretary  of  State  for  a  second 
European  expert  to  be  primarily  employed  in  investigations  into 
the  methods   of  agriculture  followed   in  the  various  parts  of  the 
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Presidency,  and  to  attach  two  of  the  agricultural  inspectors  to  this 
oflBcer. 

The  Bengal   Department   of  Land   Records  and   Agriculture,  Note  of  Bengal 
which   was  only   started   in   1885,    recognised   at  the  outset  the  o/l"  a  Records 
need  of  agricultural  enquiry,  and  employed  two    or   three  of  the  »°^^^gricaitnre. 
Assistants  in  the  Department  who  had  made  a  study  of  agriculture 
in  England,  to  enquire  into  the  systems  of  a  few  of  the   most    im- 
portant  districts  in  the  Presidency.     The  Reports  on  the  Agricul- 
ture of  Dacca  by  Mr.  Sen,  and   on   that   of  Lohardaga   by   Mr. 
Basu  were  outcomes  of  this  policy.     The  subsequent  usefulness   of 
the  special  officers  was,  however,  greatly  destroyed  by  their  trans- 
ference to  other  Departments,  or  their  employment  in  purely  office 
work. 

The  note  of  the  Poena  Agricultural  Association  advocates  the  Note  of  the 
placing  of  Provincial  Farms  under  the  management  of  "a,  European  |g?ifniturai 
"  well  trained  in  the  theory  and  practice  of  agriculture  and  hortieulT  Association, 
"ture,  and  having  Indian  experience, ''and  adds  that  he  should  have 
"  one  or  two  native   assistants  under  him  educated  in  Indian    agri- 
cultural schools,    and   preferably   belonging   to    the    agricultural 
classes.'' 

Lastly,  Mr.  J.  B,  Fuller,  in  his  Note,  says: —  Mr. Fniie»'a 

note,  1890. 
"  Mnoh  suoopss  .  .  .  cannot  be  hoped  for  unless  AgricaltoTal  Depart- 
"  ments  are  officered  bj  men  who  are  not  only  trained  in  agricaltural 
"science,  bnt  also  nave  an  intimate  acquaintance  with  Indian  agricul- 
"  tnre.  .  •  .  Very  little  success  can  be  expected  nnless  a  peimaneut 
"  technical  assistant  is  attached  to  each  Department." 

408.  From  the  time  accordingly,  when  the  improvement  of 
agriculture  was  first  seriously  considered,  until  the  present  time, 
there  has  been  a  strong  expression  of  opinion,  in  which  I  fully  con- 
cur, that  the  work  is  one  which  requires  a  permanent,  agency,  and 
the  assistance  of  men  possessed  of  the  requisite  ttehnical  knowledge. 
Agriculture  is  a  distinctly  technical  subject,  and  no  one  without 
a  special  training  in  it  can  be  expected  to  deal  successfully  with  it. 

At  present  the  only  agency  that  exists  is  the  Director  of  the  me  present 
Department  of  Land  Records  and  Agriculture  in  each  Province,  »ifcney. 
together  with  his  office  stafE.  The  latter,  with  few  exceptions, 
are  men  who  have  had  no  previous  acquaintance  with  agriculture, 
either  by  their  early  training  or  by  their  surroundings,  and  their 
duties  are  mainly  those  of  compiling  Statistics  and  keepiag 
Records.  In  Bengal,  as  I ,  noted  just  now.  Assistants  to  t;he 
Director  have  been  appointed  from  time  to  time  for  special  agricul- 
tural work,  but  it  has  not  been  continuous  in  character  ;  in  the 
North- West  Provinces,  in  Bombay,  and  in  Madras,  Assistant  Di- 
rectors of  the  Department  have  been  appointed,  but  all  of  them 
have  laboured  under  difficulties,  and  their  principal  duties  have 
been  those  of  office  work,  and  not  those  of  a  strictly  agricultural 
nature. 

Coming  next  to  the  Director  of  the  Department  of  Land  The  Director  of 
Records  and  Agriculture  (for  this  is  his  correct  though  somewhat  S  ^MrBc"or°d9 
cumbersome  title,  and  not  that  of  '  *  Director  of  Agriculture,"  as  he  ^'"'  Agriculture. 
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is  conveniently  bus  erroneously  called),  it  must  be  at  once  said  that, 
TPith  rare  exceptions,  lie  has  not  the  necessary  technical  knowledge 
to  fit  him  for  the   work  of  agricultural  improvement.     The  early 
training  of  the  future  Civil  Servant  is  not  one   which   directs   his 
attention  specially  to,  or  encourages  the  pursuit  of.  Natural  Science, 
but  it  is  rather  one  of  a  classical,  mathematical,  or  literary  character. 
After  the  selection  of  men  by  open  competition  there  is  no  special 
inducement  given  to  them  to   study   natural   science.     It  is  only 
within  the  last   few  years  that  Agricultural  Chemistry  has  been 
introduced   into  the  final  examination  as  an  optional  subject  along 
with  other  branches  of  Natural  Science.     Briefly,  the  man    whose 
bent  is   towards   those  sciences,  a   knowledge  of  which  would  be 
useful  to  him  later  as  an  Agricultural  Director,  is  at  a  disadvantage 
compared  with  the  classic  or   mathematician.     I  am  well  aware  of 
the  difficulties  which  stand  in  the  way  of  allowing  probationers   to 
study  agriculture  as  a  special  subject  before   going    out   to    India, 
and  I  do  not  advocate  that  this  should  be  done,  for  there  are  other 
more  important  duties  for  which  the  Civil  Servant  has  to   undergo 
a   special   preparation   at  home.     But  I  mention  these  matters  for 
the  purpose  of  showing  that,  up  to  the  time  of  his  landing  in  India, 
there  is  nothing  to  distinguish  the    future   Agricultural    Director 
from   the  subseq^uent  Collector  or  Judge,  and  that  he  arrives  with- 
out having  acquired  any  technical  knowledge  whatever  of   agricul- 
ture.    Not  even  after  arrival  in  India  is  the  case  much  better,  for 
all  alike  pass  through  much  the  same  course  of  district  work.     In 
this   way   a  man   acquires   a  certain  amount  of  acquaintance  with 
the  agriculture  of  the  part  where  he  is  placed,  but  it  is  mainly  with 
the  work  of  the  court-house  {ouicherry)  that  his  time  is   occupied. 
Later  on,  administrative  and  magisterial  duties  have  the  first  claim 
upon  a  Revenue  officer,  and,  unless  it  should  fall  to    his  lot    to    be 
entrusted  with  the  Settlement  of  a  district,  he  hardly  comes  at  all 
into  close  relations  with  the  agricultural  practices   and   conditions 
of  the  part  where  he  happens  to  be.     An  acquaintance  with  agri- 
culture is,  as  a  matter  of  fact,  no  necessary   qualification    for   the 
appointment  of  Director  of  Agriculture,  nor  would  a  man  hesitate, 
on  the  ground  of  his  not  having  any  special  knowledge  of  agricul- 
tural matters,  to  accept  such  a  post,  were  it  offered  to  him.      So  it 
comes  about,    and  the  past  history  of  Agricultural  Departments 
abundantly  shows  it,  that  the  Directors  are  simply  men  of  adminis-, 
trative  ability,  taken  out  of  the   regular   Revenue   line,    for   one 
reason  or  another,    but  not  of  necessity  because  they  have  shown 
any  aptitude  for  dealing  with  agricultural  questions,  or  because  they 
have  any   special  leaning  towards  the  pursuit  of  Natural  Science. 
The  consequence  is  that,   too  often,    after  their  appointment,  they 
are  brought   face   to  face  with    subjects   which « require    technical 
knowledge  for  handling  them  aright,  and  the  absence  of  this  know- 
ledge leads  to  the  practical  neglect  of  the  more  strictly  agricultural 
duties  of  the  office.     There  are  other  reasons,  too,  for  this  neglect. 
The   administrative  duties  of  the  office  are  numerous  and  varied  j 
there  are  Land  Records  to  be  kept  up,  and  the  work  of   inspection 
of  village   accountants    (palwarig)   to   be  done,  so  that,  with  these 
and  the  necessary  office  work,  the  Director  has   but  little  time  to 
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give  to  the  study  of  tba  details  and  systems  of  agricultural 'practice, 
or  to  the  possible  improvement  of  agriculture  which  may  arise 
from  that  study.  Some  Directors  of  Agriculture,  indeed,  have  openly 
avowed  their  intention  to  confine  themselves  to  the  work  of  Land 
Becords,  and  not  to  attempt  the  larger  one  of  agricultural  improve- 
ment. Thus,  in  effect,  the  Director  becomes  what  he  is  strictly 
defined  as  being,  viz..  Director  of  the  Department,  rather  than  what 
the  holder  of  such  an  oflBee  should  be,  viz.,  the  Director,  or,  better 
still,  the  Commissioner  of  Agriculture.  The  agriculture  of  the 
country  can  hardly  be  said  to  be  capable  of  being  directed,  but  the 
oversight  of  it  in  a  Province  may  be  committed  to  the  care  of  an 
individual. 

From  having,  therefore,  his  time  fully  occupied  with  adminis- 
trative duties  and  with  other  work,  but  mainly  from  not  having 
the  technical  knowledge  which  may  fit  him  to  deal  with  agricul- 
tural questions,  the  Director  of  the  Department  is,  in  most  cases, 
obliged  to  leave  the  work  of  agricultural  improvement  alone.  It 
is  significant  to  note  that  in  January  1878,  subsequent  to  the 
appointing  of  a  Director  of  Agriculture  and  Commerce  in  the 
North-West  Provinces,  application  was  made  to  the  Secretary  of 
State  for  an  Assistant  to  the  Director,  on  the  ground  that  "  the 
'*  discharge  of  the  duty  devolving  on  the  Director  requires  the  posses- 
"  sion  of  qualifications  which  cannot  be  %equired  without  special 
"training." 

It  would  not  be  right,  however,  were  I  to  pass  without  acknow- 
ledgment the  good  work  that  has  been  done  by  some  few  members 
of  the  Covenanted  Service  who  have  held  the  position  of  Director 
of  the  Agricultural  Department  of  their  respective  Provinces.  But, 
when  I  come  to  examine  the  individual  cases  to  which  I  refer,  I 
find  that  in  every  instance  the  success  has  been  the  outcome  of  an 
innate  love  for  Natural  Science,  and  more  especially  for  those 
branches  of  it  which  are  most  closely  allied  to  agriculture,  or  from 
their  having  already  possessed  some  practical  acquaintance  with 
agriculture.  Unless  one  or  the  other  of  these  elements  be  present, 
I  fear  that  success  will  seldom  follow  even  well-intentioned  efforts. 

A  further  hindrance  to  progress  is  met  with  in  the  frequent 
changes  which  take  place  in  the  occupancy  of  the  Directorship. 
A  Director  no  sooner  has  got  his  slafE  into  working  order,  and 
possibly  has  entered  upon  some  line  of  enquiry,  or  commenced  some 
protective  measure  against  famine,  than  he  is  liable  to  be  called 
away  to  fill  some  higher  post,  while  his  successor  may  have  no 
sympathy  with  his  efforts,  and  &ay  allow  them  to  lapse.  In  this 
way  the  work  of  Agricultural  Departments  has  lao^gely  been  the 
result  of  spontaneous  efforts  of  individuals  rather  than  of  one  con- 
tinuous system  of  enquiry  maintained  throughout.  Continuous 
enquiry  cannot  be  carried  on  without  a  regular  agency  for  the 
purpose,  and  so  long  as  it  is  entrusted  to  men  whose  tenure  of  office 
has  no  element  of  permanency  about  it,  the  results  will  be  dis- 
appointing. ^  might  mention  the  reclamation  es;periments  at 
Awa  and  at  Jhansi  {see  paragxaphs  70  and  76),  as  instances  of 
enquiry  begun  but  not  concludeid,  la  consequence  .of  ;chaQges  of  the 
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kind  alluded  to.  So  also  might  it  be  at  any  time  with  respect  to  the 
ravine  reclamation  carried  on  at  Etawah  {see  paragraph  70),  the 
vsar  experiments  in  the  North- West  Provinces  {nee  paragraph  75), 
and  other  similar  work. 

MpMt"'.'"'*'  409.  Technical  knowledge  of  agriculture  is,  we  have  now  seen, 

the  missing  element  in  the  existing  agency  of  the  Departments  of 
Land  Eecords  and  Agriculture.  I  shall,  therefore,  proceed  to  con- 
sider how  this  lack  of  technical  knowledge  can  be  best  supplied. 

It  has  been  maintained  by  some  who  have  turned  their  atten- 
tion to  this  subject  that,  so  long  as  the  interests  of  agriculture  are 
entrusted  to  Departments  constituted  as  the  present  ones  are,  with 
a  Civilian  at  the  head  instead  of  a  practical  agriculturist,  no  good 
can  be  done.  It  is  argued  that,  just  as  in  the  case  of  the  Geological 
Survey,  the  Botanical  Department,  the  Meteorological  Department, 
and  others,  the  man  who  is  the  Director  should  be  an  expert  in  the 
particular  branch,  and  that  Agriculture  should  form  a  Department 
quite  separate  from  that  of  Land  Records.  The  Director  and  the 
Assistants  being  expert  men,  they  would,  it  is  said,  be  far  more 
likely  to  work  out  some  improvement  in  agriculture  than  the 
present  organisation. 

I  fully  allow  that  there  is  a  great  deal  to  be  said  in  favour  of 
this  view,  and  were  the  circumstances  of  India  different  from  those 
which  exist  at  present,  there  would  be  much  to  recommend  it. 
Undoubtedly  men  trained  in  agriculture,  and  with  a 
knowledge  both  of  its  science  and  its  practice,  would  be  much 
better  qualified  to  deal  with  purely  agricultural  questions  than  the 
ordinary  Civilian  Director,  just  as  it  needs  a  geologist  to  deal  with 
g^logical  subjects,  and  a  chemist  with  chemical  ones.  Could 
everything  be  reconstructed,  and  the  whole  system  of  administra- 
tion in  India  be  altered,  this  change  would  be  one  that  I  should 
recommend,  but  at  the  present  time  I  cannot  see  that  it  is  a  feas- 
ible proposal,  and  so  I  do  not  advocate  it.  My  work  is  to  suggest 
what  can  be  done  rather  than  what  ought  to  be  done,  and  it  is  not 
for  me  to  propound  schemes  which  cannot,  at  present  at  least,  be 
carried  out.  Besides  this,  agriculture  stands  on  a  different  footing 
to  sciences  such  as  geology,  botany,  chemistry,  etc.  The  truths  of 
these  sciences  hold  good  everywhere  alike,  and  the  phenomena  may 
be  studied  in  whatever  district  they  present  themselves,  without 
any  direct  reference  to  the  people  of  that  district.  An  officer  of 
the  Geological  Survey,  for  instance,  may  pursue  his  enquiries 
equally  in  the  gold  mines  o!  Mysore,  the  ruby  mines  of  Burma, 
the  coal  measures  of  Bengal,  or  the  oil  districts  of  Beluohistan. 
He  need  be  cenfined  to  no  one  locality,  but  may  be  drafted  in  suc- 
cession to  each,  and  thus  have  no  particular  head-quaiters.  But 
v^rhenever  one  .  attempts  to  deal  with  agriculture,  he  is  brought  at 
once  into  close  relation  with  the  people,  their  habits,  their  condition, 
and  mainly  their  relation  to  the  State  as  the  supreme  landlord. 
All  questions  of  agricultural  improvement  touch  upon  the  circum- 
stances both  of  the  people  and  of  the  State,  and  it  is  impossible  to 
divorce  the  two.  Wherever  he  goes,  the  agricultural  enquirer,  as 
I  know  from  my  own  short  experience,  will  be  brought  face  to  face 
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with  matters  in  whltb,  not  agricultur;il  matters  alone,,  but  also  the 
administration  o£  Land  Revenue  is  concerned.  The  Famine  Com- 
mission recognised  tLat  agricuituial  progress  was  bound  up  witn 
considerations  of  a  Revenue  character,  and  for  thib  reason  they  did 
nit  recommend  the  formation  of  an  Agricultural  Depirtmcnb 
administered  by  experts  alone.  They  hinted  rather  that  it  might  be 
fonnd  necessary  to  associate  with  the  Department  the  assistance  of 
quiilified  experts.  This  is  the  opinion  which  I  hold,  too,  although 
I  wodd  more  strongly  press  the  absolute  need  of  obtaining  this 
expert  knowledge  without  delay.  There  are,  as  1  have  pointed  out, 
duties  other  than  those  of  being  practical  agriculturists  which  fall 
to  the  share  of  the  Director  of  an  Agricultural  Department;,  and 
which  could  not  be  discharged  by  experts  alone.  Besides  thig, 
unless  the  agricultural  expert  be  in  complete  touch  with  the 
Revenue  authorities,  and  unless  he  have  placed  at  his  disposal  the 
services  of  the  Revenue  subordinates,  his  progress  in  the  way  of 
agricultnral  improvement  is  hardly  likely  to  be  facilitated,  or  his 
position  become  an  enviable  one.  On  the  other  hand,  if  he  proceeds 
to  his  work  under  the  authority  of  the  [.resent  Director,  and  in 
harmony  with  the  Revenue  authorities  of  a  district,  he  i"!  likely  t'> 
be  provided  with  all  facilities  in  making  his  enquiries.  These  may 
seem  points  of  small  importance  to  one  unacquainted  with  Indin, 
but  to  anyone  who  knows  the  country  they  are  very  material  con- 
siderations. 1  must  take  India  as  it  is  and  not  as  I  think  it 
should  be,  and  my  endeavour  is,  therefore,  to  graft  improvements 
upon  existing  systems,  rather  than  to  suggest  the  subversion  of  the 
latter. 

After  giving  much  attention  to  this  subject,  I  have  come  to  the 
conclusion  that  the  want  of  technical  knowledge  in  the  existing 
agency  can  best  be  supplied  by  the  employment  of  agricultural 
ea-perts,  such  as  were  contemplated  in  the  recommendations  of  the 
Famine  Commissioners  and  of  the  Government  of  India ;  and 
which  are  also  indicated  in  the  several  notes  presented  to  the  Agri- 
cultural Conference  at  Simla,  in  October  1890. 

If  with  the  Director  were  associated  one  or  more  Assistants,  who 
were  trained  experts  in  agriculture,  and  whose  duties  would  be  purely 
agricultural,  the  lack  of  technical  knowledge  in  the  Department 
would  be  supplied.  It  would  be  necessary  that  these  experts  should 
not  be  hampered  with  the  routine  of  office  work,  but  be  free  to 
pursue,  under  the  orders  of  the  Director,  the  practical  work  of 
enquiry.  With  the  help  of  such  an  Assistant  or  Assistants  the 
administrative  ability  of  the  Directorate  would  be  supplemented  by. 
that  knowledge  of  a  special  character  which  is  required  to  enable 
it  to  deal  vdth  practical  questions,  as  well  as  to  carry  on  a  con- 
tinuous system  of  enquiry  and,  possibly,  of  experiment.  The 
regulative  skill  and  administrative  qualifications  of  the  Director 
would  still  be  employed  in  seeing  that  the  time  of  the  Assistant 
was  being  usefully  employed,  and  both  enquiry  and  experiment 
would  form  a  part  of  the  work  of  the  Department,  thus  constituting 
it  in  reality  one,  not  of  Land  Records  only,  but  also  of  Agriculture. 
Under  the  orders  of  the  Director  it  would  be  possible,  by  a  careful 
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study  of  the  requirement*  of  a  particular  district  and  of  its  agri- 
cultural praetioes,  to  effect  a  transference  of  method  from  one  part 
to  another,  or  to  introdaea  a  new  crop,  or,  perhaps,  a  new  imple- 
ment, and  to  pursue  the  other  enquiries  wliich  1  have  sketched  out 
in  the  earlier  part  of  this  chapter  \se»  paragraph  406). 

In  this  way  I  believe  that  the  Department  might  be  made  of 
really  practical  heneSt  to  the  cultivator,  as  well  as  a  necessary 
administrative  branch  of  the  Executive.  It  must,  however,  be 
clearly  understood  that  to  carry  this,  out  efficiently  an  Assistant 
must  be  free  to  employ  his  whole  time  in  this  work,  and  to  pursue 
it  among  the  people  themselves;  it  would  be  inadvisable  to  have 
an  enquiry  conducted  merely  during  the  intervals  of  leisure  from 
office  duties,  for,  an  enquiry  onoe  begun,  must  be  oonlinuous 
throughmit.  The  men  who  are  appointed  must  be  those  who 
would  take  up  the  study  of  agriculture  as  the  business  of  their 
\\i.%  meaning  to  devote  their  whole  attemion  to  it.  Ono  fault  of 
the  past  has  oeen  that  when  Natives  have  been  employed  in  agri- 
cultural work  they  have  not  bsen  taken  from  the  right  classes,  nor 
have  they  had  the  training  best  fitted  for  themj,  so  they  have 
not  re^.wded  agriculture"  as  their  profession  at  all,  but 
have  waited  for  their  chance  of  obtaining  an  appointment 
in  sprae  other  branch,  or  of  turning  to  the  Law.  Agri- 
cultui-'e  ought  to  be  a  distinct  professi^'iq,  and  the  man  who 
enters  it  snould  prepare  for  it,  intending  to  devote  himself  to 
it  In  Just  the  same  way  as  the  Forest  Officer  enters  the  Forest 
Department  or  the  Engineer  the  Public  Works  Department; 
that  is,  with  the  intention  of  remaining  attached  to  that  service. 
Ag^ric&Hare,  on  ttie  eo>atrary,  lo/m  bad  no  permanent  agency-  to 
oatry  en  its  vork,  apad^  no  s,taff  of  native^  subordinates  who  have 
been  trained  in  ii,  or  encctu»iag^d  to  cqn,tinu<^  in  its  pursuit. 

/  4XQ.  The  question  now  forces  itself  upon  consideration  :  Oujrh.t 
the  agnonltural  experts  to  be  Europeans  or  Natives?  Without 
attempting  to  lay  down  a  rule  to  be  followed  in  all  eases  alike, 
I  would  indicate  my  opioion  that  they  should,  by  preference, 
be  Natives,  and  NiaUv«3  trajste4  in  Indijij  Vio%  in  Englajdd, 

Pteqaent  have  been  the  attempt*  to  provide  the  expert  po  - 
aeesing  agiieulisaral  kaewledg© ;  first,  by  sending  konie  to  Eng- 
land seteeted  Civil  Servai»t»,  t»  enable  them  t»  qv^lify,  by  a 
stuit^  of  agricttltare  at  Girencestep  or  elsewbere,  for  the  Agri- 
cultural  Directorahip  on  theij  retn™  j  then  by  sending^  Natives, 
who  have  graduated  in  the  Ufeisrcre^y,  and  'aVl»wing  tbem  to 
study  agrieuUure  in  InglaBd^,  in  tbe  feeiief  that  en  tbei?  retom 
tbey'  wonM  make  nsefal  agrtcaltni-al  officers.  But  neither  plaa 
haai  worked  well  as  a  wbok>  thou^  in  the  case  of  the  Civil 
Servants  it  must  be  said  that  tbey  have  fully  justified  their 
selection,  and  have  shown  the  g>ood  results  of  the  iivstruetioa 
given  to  ^  tliem.  But  the  study  of  agriculture  at  a  College  does 
not  constitute  a  man  a  practical  agirioulturist,  and  unless  the 
instrnctioa  be  followed  by  practical  experience  on  a  feirm  it  i« 
not  complete.  Again,  a  man  has  to  learn  Indian  and  not  English 
agriculture^  and  this  canaot  be  taiig»h<>    at  an   institution  Wke 


Girenoester  Gollege,  There  are  £arthfir  diffieqltMs  iu  the  matter 
o£  furlough,  and  in  the  ehanges  la  teaare  of  the  Direetor's  oflSoe, 
whiflh  mabe  it  ovDy  ooeasionally  dearahle  to  equip  a  Civil  Servant 
ib  the  cegutar  liae  with  such  speoial  training  in  agriculture  as 
Would  be  obtained  by  a  two  years'  residbnce  at  an  Agrieultuval 
College  in  England. .  On  these  grounds^,  und  because  o{  the  duties 
of  the  offiee  being  also  largely  administrative,  I  do  not  think  it 
generally  £«asible  to  have  the  Direetor  himself  an  expert  agri-^ 
oulturiet, 

Some  of  the  arguments  advanced  te.11  alsq  against  the  employ- 
ment of  European  expert  assistants,  'fhey  may  have  a  fenovvledge 
of  English  agrioultme,  but  if  they  begin  to  apply  what  they 
know,  before 'Ihey  l^ave  studied  the  conditions  of  Indian  agricul- 
ture, they  will  but  repeat  some  oF  the  many  blunders  which  have 
made  people  in  India  doubt  the  possibility  of  improving  Indian 
agricnlture  at  all  through  the  agency  of  Slngligh  e:qperts.  It  is 
true  that  m  mo&t  case?  the  rig'ht'  men  have  pot  been  sent  out, 
Mid  that  the  first  lot  of  agriculturists  (so-ealled)  were  notfaing^ 
more  than  ^rdeners,  and  unacquainted  with  agricultni;e.  Bat, 
whether  from  this  cause  or  from  others,  a  disbelief  in  the  expert 
h|is,  anyhow,  been  begotten.  /Other  men  of  ^  yery  different  starnpt 
such  as  Mr.  Robertson  ana  Mr.  Beuson,  have  b«eQ  brought  to 
Madras,  and  have  Is^oured  there  nnder  eircnmstanees  of,  it  must 
be  said,  a  very  di^eonra^ng  nature,  for  they  have  received  neither 
the  sympstthy  nor  support  of  their  Government,  and  have  bpeii 
the  retime  of  a  eon^innal  change  of  po'licy  on  the  part  of  that 
Government.  Duties  of  d&ee  work,  or  of  a  ■tatoria!'  nature,  have 
jHfevented  them  from  devoting  themselves  to  strietly  agrieuHurat 
work,  w||il^  a  zeal  «hi  their  part  to  introduce  new  impleioaenfcs  and 
new  methods  has  not  been  alwa}*8  moderated  with  the  necessary 
cauMon  in  applying  Engtii^  to  Indian  agrionlture.  An  Agrf- 
cultara)  Bepartment,  the  Director  of  which  is  purely  a  Revenue 
man^  and  who  does  nnt  spend  a  certain  portion  of  each  year  in 
camping  about  in  his  Province;  is  hardly  Kfcely  to  be  in  full  sym- 
pathy with  efforts  made  to  improve  the  agrieultiHre,  and  so  it  has 
proved  to  be  the  ease  in  Madras.  Now,  at  length,  the  conclusion 
is  arrived  at  that  it  is  Brst  necessary  to  learn  more  about  the 
methods  odE  Indian  AgrienUure,  and  the  Madras  Agricultural 
Committee  of  1890  have  recommended  th^a  employment  of  axparts 
to  eo^ge  ia  the  work  of  .dj^l^e^»t  eoquiry. 

/"  The  chief  joints  gained  i"  selecting  Ns^tives  a^  expert?  instead 
of  Europeans  are^  firstly,  that  thej  start  with  gr^t  initial  a  jvan.- 
tagee.  in  knoi^ing  the  langtiAge,  t^e  habits  of  the  people,  an^ 
(if  they  be  wisew'  selected)  the  conditions  of  a^rieutture  and  the 
methoos  employed ;  secondly,  that  the  selection  of  Natives  would 
be  very  much  more  economieal.  The  advantages  with  which  a 
Nativie  starts  are  those  which  it  would  t^tke  a  European  a  long 
time  to  acquire;  and  the  latter  would  probably  nevM  be  so  olosely 
in  touoh  wiih  the  people  as  the  Native  expert.  Oceasionailty  it 
may  be  desirable  to  have  one  European  expert  Assistant  to  thi 
Dicector,  but  this  wit)  be  guided  mnch  by  financial  considei'atioas, 
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and,  if  only  the  proper  training  be  provided,  I  consider  that  the 
work-  may  be  done  quite  well  by  Natives.  If  a  European  be 
selected  he  should  be  a  man  who  has  gone  through  an  agiicultural  ' 
course  of  training,  such  as  is  provided  at  Cirencester,  Dovvnton,  or  ' 
other  Agricultural  College,  but  supplemented  (and  on  this  I 
wouid  insist)  by  practical  experience  on  a  farm.  In  the  ma,tter  of 
salary  the  procedure  adopted  by  the  Forest  Departinent  with  the 
men  who  pass  out  of  Cooper's  Hill  College  and  who  join  the 
Forest  Service  might  be  followed,  a  similar  rate  of  pay  and  in- 
crease, according  to  time  of  service,  being  given. 

Where  should  It  IS,  howevor,  in  the  end,  to  the  Natives  that  we  must  look 

thejbettainedP^^j  g^jj,y  ^^j  ^^jjg  ^^j.^  ^f  agricultural  enquiry,  and  it  becomes, 

therefore,  important  to  consider  how  a  training  in  agriculture 
may  be  imparted  to  them.  This  subject  will  occupy  a  subse- 
Traininir  in  qucnl  chapter  in  my  Report.  Suffice  it  to  say  here  that  I  am  dis- 
i"^'' P'«'"*^'°' tinctly  in  favour  of  giving  an  agricultural  education  in  India, 
rather  than  of  sending  Natives  to  England  to  study.  Past  expe- 
rience has  shown  that  the  men  selected  for  a  European  training 
have  not  been  those  whose  associations  and  interests  have  been 
with  the  land,  but  they  have  been  men  of  literary  inclinations,  who 
have  graduated  with  distinction  at  the  Universities.  Their  sharp 
intellect  and  wonderful  facility  in  picking  up  any  subject  to  which 
they  devote  themselves  have  made  them  apt  students  of  the 
literature  rather  than  of  the  practice  of  English  agriculture, 
and  in  most  cases  they  have  tacked  on  a  study  of  Law  to  that 
of  the  subject  to  acquire  which  they  were  sent  over  to  England  at 
Government  expense.  On  their  return  to  their  country  they  no 
longer  live  as  they  used  to,  but  adopt  European  ways  and  costume, 
more  or  less,  and  become  generally  discontented  with  the  position 
which  they  occupy.  In  short,  the  residence  in  England  has  had 
the  effect  of  spoiling  them  for  occupying  the  position  in  the  Agri- 
cultural Department  for  which  they  were  intended  to  qualify,  and 
they  take  the  first  opportunity  they  see  of  becoming  "  pleaders  "  in 
the  Courts.  In  this  way  the  expensive  education  given  to  Natives 
sent  home  to  England  is,  as  a  rule,  lost  to  the  Agricultural  Depart- 
ment, while  those  who  still  remain  connected  with  it  are  dissatis- 
fied with  their  position  and  prospects. 

On  these  grounds,  therefore,  I  strongly  advocate  a  training 
in  India  for  Native  experts,      i 

The  number  of  As  to  the  number  of  Assistants  which  a  Director  would  require, 
this  must  vary  in  different  Provinces,  and  according  to  the  work  to 
be  done,  but  one  for  each  Division  would  probably  not  be  more 
than  would  eventually  be  found  useful.  As  the  essence  of  success 
turns  upon  the  acquirement  of  local  knowledge,  the  Assistants 
must  of  necessity  be  provincial,  and  not  be  removable  from  one 
Province  to  another  like  the  Director. 

[  would  add  here  that  care  should  be  taken  in  the  selection  of 
experts,  so  as  to  choose,  as  far  as  possible,  men  from  the  agricul- 
tural classes,  and  such  as  have  an  interest  in  the  land,  and  who 
have  lived  amid  agricultural  surroundings.  Too  often  men  have 
been  taken  from  the   ranks  of  those   who,    as  a  rule,   follow   the 
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profession  of  the  Law,  and  who   do  not  regard  the     pursuit  of 
Agriculture  as  in  any   way  a  profession. 

411.  I  have  now   discussed  in  considerahle   detail  the  question  views  of  the 
of  the  employment  of  agricultural  experts,  and  would  conclude  by  c^nfewno™  »t 
mentioning  that  when  I  submitted  my  views    (subsequently   only  ^^"*'  ^^^' 
slightly  modified)    to  the   Agricultural   Conference  at   Simla,  in 
October  1890,  they  received   a  very  general  approval,  expressed  in 
the  terms  of  the  two   following  Besolutiona  passed  at  the  Con- 
ference : — 

First.—"  That,  in  tte  opinion  of  this  Conference,  it  is  essential, 
"for  the  proper  performance  of  the  duties  demanded  from  the  Agri- 
"  cultural  Department  in  the  direction  of  agricultural  improvement, 
"that  the  Director  of  the  Department  should  be  provided  with  an 
"Assistant  or  Assistants  who  are  experts  in  the  practice  and  theory 
"  of  agriculture." 

Second. — "  That  it  will  be  preferable  to  train  Natives  to  be 
"  qualified  for  the  post  of  Assistant  in  the  Agricultural  Department 
"in  this  country  rather  than  in  Europe,  and  that  this  end  cannot  be 
"  attained  unless  there  be  a  high-class  education  established  in  this 
"  country." 
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4lSk  B^dre  (uay  real  idiproVemeb^  «i»q  be  effected  an  ttgricnl" 
tnre,  the  institution  of  organised  enquiry  into  existing  iflethods 
acfd  (SOflditiOn*  i9  ftbablftlely  tiee^SSAry.  Tliu9  fef^  little  mote  has 
been  done  tlian  to  collect  statistics  a&d  infottnatiofi  as  td  thb  lialbUitiy 
of  districts  to  faminet  "iKe  expressed  opinions  of  tlie  famine  CoTXf 
ifliBSie&^n  aad  of  the  QoTernm^t  oS  Iddia  have  clearly  imlionted 
that  more  than  this  was  intended,  and  that  enquiry  ihto  agticul- 
tiifal  practices  was  reebgtiiaed  as  a  filfellminary  to  agricultural 
improvement.  ^The  time  has  now  arrived  wtea  practical  agricul- 
tural enquiry  should  he  initiated.  The  {>r}BO>ipal  directions  is  which 
enquiry  should  proceed  are,  firstly,  the  obtaining  of  deficit*  in- 
formation as  to  the  requirements  of  each  district  in  the  matter  of 
supply  of  water,  manure,  wood,  and  grazing ;  secondly,  the  study  of 
agricultural  practices,  with  a  view  to  the  transference  of  the  better 
methods  to  districts  where  they  are  not  known. 

The  agency  which  Agricultural  Departments  possess  at  present 
is  inadequate  to  carry  out  such  a  system  of  enquiry,  and  a  technical 
knowledge  of  agriculture  is  a  necessity. 

The  Directors  of  Departments  of  Land  Eecords  and  Agricul- 
ture are  principally  occupied  with  administrative  duties,  and  have 
neither  the  time  nor  the  technical  acquaintance  with  agriculture 
which  would  enable  them  to  devote  themselves  to  the  subject  of 
agricultural  improvement.  Further,  the  constant  changes  in  the 
tenure  of  the  office  of  Director  prevent  the  continuity  of  any  experi- 
mental enquiry. 

While,  for  administrative  reasons,  it  is  desirable  to  retain  the 
Director  of  an  Agricultural  Department  in  his  present  position,  the 
want  of  technical  knowledge  of  agriculture  must  be  supplied  ; 
this  can  best  be  done  by  associating  with  the  Director  one  or 
more  expert  Assistants  who  will  make  agriculture  the  business 
of ,  their  lives,  and  whose  duty  it  will  be  to  investigate,  under 
the  Director's  orders,  the  agricultural  conditions  of  the  different 
districts  of  a  Province.  The  men  selected  as  agricultural  experts 
should  be,  by  preference,  Natives  who  have  been  trained    in  India. 
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RECOMMENDATIONS. 

413 .  That  a  definite  system  of  organised'  Enquiry  into  agricul- 
tural conditions  and  practices  be  inatituted  tor th with. 

That  a  Fermaneat  Agency  be  established  for  this  purpose,  and 
consist  of  the  association  with  the  Director  of  the  Department  of 
Land  Records  and  Agrionlture  of  an  Assistant  oc  Assistants  whosirij 
fa'aiaed  «3cpcf 4»  in  ikgricaltnie. 

That  such  experts  be,  by  preference.  Natives  of  India,  and  be 
tr«iied  in  the  country  itscH. 

That  high'^eldss  Agricultuirsd  Edu«fatidli  fo&  ptdtided  in  f  ndia  fto 
as  to  train  the  men  Vrho  are  to  becoBte  agficultufal  e^f  erts. 


BRCOMMEN. 
DATIO.NS. 
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CHAPTER  XVII. 

SCIENTIFIC  AQRICULTUBAL  ENQUIRY. 


414.  The   important   services  which  science  has  rendered  to 
agriculture   are   now  universally  recognised,  and  the  marked  deve- 
of^Tn°e'5rith'  lopmsiit  of  agricultural  knowledge  during  the  last  haltcentury   is 
practice.  ^^,y  direct  outcome  of  the  application  of  science  to  practice. 

It  is  the  domain  of  science  to  explain  the  principles  which 
underlie  good  practice,  and  to  extend  the  application  of  these  prin- 
ciples, as  well  as  to  make  fresh  discoveries  that  may  be  of  benefit 
to  agriculture.  The  work  of  improvement,  had  it  proceeded 
simply  from  the  practical  side,  would  have  been,  as  it  has  always 
been,  slow  ;  but  when  science  set  to  work  to  find  out  the  causes  of 
well-ascertained  facts  in  practical  agriculture,  progress  at  once 
became  rapid. 

The  application  of  science  to  practice  may  be  briefly  described 
as  "  the  accurate  knowledge  of  facts  and  the  discovery  of  their 
"causes."  When  the  underlying  principles  have  been  discovered, 
science  can'  apply  these  to  further  developments  of  practice,  and 
to  new  discoveries.  I  might  briefly  illustrate  the  importance  of 
scientific  investigation  in  regard  to  practical  agriculture  by  refer- 
ring to  the  difference  between  the  state  of  our  knowledge  at  the 
present  time  and  that  which  existed  prior  to  the  introduction  of 
scientific  enquiry. 

Formerly,  it  was  enough  to  know  empirically  that  certain  prac- 
tices were  good,  that  certain  kinds  of  soil  were  suited  to  particular 
crops,  that  certain  foods  were  useful  for  cattle,  but  no  one  could 
say  more  than  that  these  things  were  so,  and  not  why  they  were  so. 
Now,  however,  the  connection  between  soil,  air,  plant,  and  animal 
has  been  worked  out,  and  our  knowledge  is  being  continually  added 
to;  we  know,  in  great  measure,  what  plants  are  composed  of, 
whence  they  draw  their  nourishment  and  in  what  forms  it  must  be 
supplied  to  them,  what  the  constituents  of  food  are,  and  the 
changes  which  they  undergo  in  the  animal  economy.  We  are 
enabled  thus  to  provide  for  the  needs  of  field  crops  by  suitable 
manuring,  to  repair  the  demands  made  upon  the  soil,  to  feed  stock 
on  a  rational  system,  and  to  cultivate  the  land  on  other  than  stereo- 
typed lines.  Distant  countries  have  been  put  under  contribution  to 
supply  manurial  resources  for  our  crops  and  food  for  our  stock.  In 
short,  a  definite  knowledge  of  the  processes  taking  part  in  the 
practice  of  agriculture  has  been  obtained  through  the  medium  of 
scientific  enquiry.  At  the  present  time  an  enquiry  is  going  on 
which  is  of  the  highest  importance  to  practical  agriculture.  I 
refer  to  the  possible  assimilation  of  the  nitrogen  of  the  atmosphere  by 
certain  plant?.  The  establishment  of  this  theory  will  go  a  long 
way  to  explain  much  that  has  so  far  not  been  understood  in  agri- 
cultural practice,  and  may  also  have  important  bearing  upon  the 
practice  of  the  future. 
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Practical  enquiry  will  always  be  needed  to  keep  up  the  know- 
ledge of  whai  is  being  done,  and  to  provide  a  field  for  scientific 
enquiry;  but  it  is,  nevertheless,  from  the  latter  that,  wherever  it 
is  possible  for  development  to  ta^e  place,  any  great  future  advance 
will  be  made. 

/  415.  The  above  remarks  have  been  made  in  reference  to  agri-  Jonamoni'of 
culture  in  general,  and  not  to  Indian  agriculture  in  particular.  India  iimit  the 
I  have  shown,  indeed,  in  earlier  chapters,  that  the  conditions  of  enquiry."" 
agriculture  in  India  are  such  as  to  greatly  limit  the  possible  scope 
for  improvement,  and,  consequently,  to  narrow  the  field  for  the 
application  of  scientific  enquiry.  As  Mr.  Thiselton  Dyer  points 
out,  the  history  of  agricultural  progress  in  Britain  shows  it  to 
have  had  its  origin  mainly  in  the  existence  of  a  class  of  landowners 
who  had  ibtelligeuce  to  attempt  the  work  of  improvement  by 
the  application  of  the  teachings  of  science,  and  also  wealth  to  carry 
it  through;  but  the  poorer  tenant  farmers  would  never  have 
initiated  such  enquiry,  although  they  were  not  slow  to  adopt  its 
results  when  they  saw  that  it  paid.  The  non-eicistence  in  India  of 
any  class  corresponding  to  the  resident  English  landowner  of  in- 
telligence and  wealth  is  a  bar  to  the  progress  of  original  agricul- 
tural investigation,  and  will  limit  the  pursuit  of  enquiry  to  such 
matters  as  seem  to  have  a  direct  bearing  upon  the  immediate  well- 
being  of  the  people,  further,  the  smailness  of  the  holdings,  the 
paucity  of  capital,  the  habits  and  prejudices  of  the  people,  and  the 
financial  obligations  of  the  Government,  are  bound  to  impose 
obstacles  which  would  not  present  themselves  to  such  a  degree  in 
other  countries. 


416.  Nevertheless,  adopting-  even   this  restricted   view  of  the'seientiac 
possibility  of  applying  the  results  of  scientific  enquiry  to  agricul-  enqoiry'" 
ture,    there  are  abundant   reasons    for  its  not  being  neglected  al-  "^"'^'^'y- 
together,  and  for  advocating  its  pursuit  whenever  practicable. 

Primarily,  let  me  say  that,  if  practical  enquiry  is  to  be  success- 
ful, it  must  be  scientific  in  its  methods,  it  must  proceed  on  a  well- 
regulated  plan,  and  its  results  must  be  submitted  to  careful  and 
critical  examination.  The  mere  collection  and  record  of  facts  is 
not  enough ;  they  must  be  put  into  a  connected  and  useful  form, 
and  they  must  be  verified  by  experiment.  Sujh  work  as  this  can- 
not be  adequately  performed  without  the  possession  of  a  scienti- 
fic training  of  mind  by  those  to  whom  it  is  entrusted.  So  far  as 
India  is  concerned,  I  regard  the  proper  "regulation  of  practical 
enquiry,  and  the  eXi*mination  of  its  i-esults,  as  one  of  the  most  use- 
ful ways  in  which  scientific  knowledge  may  be  applied  to  the  prac- 
tice of  agriculture. 

417.  While  acknowledging  the  bearing  of  sciences  such  as  Botany,  The  relation  o 
Geology,  Physiology,  Engineering,  and   Meteorology   upon   agri- ""'""''''y  *« 
culture,  it  is  Chemistry  more  than  any  other   that   has    been    pro-  '*'"°"'*"°' 
ductive  of  the  greatest  results  to  agriculture   in  the  past,   and  from 

which,  as  coming  most  in   contact  with  agriculture,    the   greatest     ' 
benefit  may  be  expected  in  the  future. 
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Moreover,  it  is  with  tbe  applioation  of  chemistry  to  the  improve-' 
meat  of  Itadinn  agriculture  that  the  pros«ut  Report  is  largely 
Concerned. 

Such  rapid  strides,  however,  ha«  the  science  of  ehettistty  t«»d& 
within  recent  years,  and  so  widely  has  it  ramified  into  almost  ail 
branches  of  industrial  occupation,  that  agricultural  chemistry,  •  or 
the  application  of  chetnietry  to  asrlcnltate,  has  hecome  a  branch 
by  itself,  involving  separate  and  special  study.  It  will  te  my 
business,  in  the  remarks  that  follow,  to  see  how  agriettUaral  chemis- 
try may  be  most  usefully  brought  to  bear  upon  the  imptotementi 
of  agriculture  in  India. 

?h''e'°a°SraWiuy  418-  The  need  of  bringing  in  the  aid  of  agricultural  chemistry 
of  h:iYiD? an  (o  the  problems  of  Indian  agriculture  has  been  admitted  on  many 
chemist  in  India,  hands^  though  nothing  special  has  so  far  been  done  (w  supply  it. 
I  might  refer  to  my  first  chapter,  where,  in  p&ragrapbs  &,  7,  and 
8,  are  mentiosed  the  repeated  applications  both  of  the  Goveronient 
of  India  and  of  Agricultural  Conference*  for  the  appointment  of  an 
agricultural  chemist  to  India.     Mr,   Medlioott,   when    Director  of 


Mr.  Medlicott, 
1877, 


the  U«ologioal  Survey^  writing  in  1877  upon  the 
said?— 


Uefa  "  enqnir}', 


Govern  mout  of 
ludia,  1681. 


GoTernmeot  of 
India,  1S83. 


Government   of 
India   1B84. 
1886,  1888. 


AgrlcnUnral 
Conference. 
October,  189.i. 


"Obsei-vationftttd  expferiiaent  caBbnt  be  {«ofitM}ly  aade  hf  men,  hawenv 
"  otberwise  intnlligeot,  without  any  «cienlifi«i  koowle%*  «{  the  matttf  tthdot 
"  investigation.  I  \roald  therefore  adviee  that  a  vell-qnalified  agrioultHial  che.- 
''  mist  he  engaged  .  •  .  nnder  the  Department  of  AgiicuUure  to  davote 
"  himself  to  this  Speoi&l  ifivesti^ti'Dn." 

l''he  need  of  an  agricultural  chemist  was  foreseen  by  the  Govern- 
ment of  India  in  1881.  In  their  JKesOlution  of  December  IBSJ 
they  said  :— 

"Finftllji  the  science  of  Bgrieoltursl  Aemislty  will  be  demandeS  Tot  the  solw' 
"  tion  of  many  iinportatit  agdculturat  problems. " 

In  1883  the  Oovernmiint  of  India  formed  a  stfong  opinion  that 
there  should  be  an  agrieulttii-al  lebemist  for  the  Northern  Previnees,. 
and  mentioned  the  vast  uncolturable  tracts  that  existed  on  account 
of  the  occurrence  of  soda  salts  which  impregnated  the  soil.  They 
considered  that  the  aid  of  science  might  reclaim  these  lands.  Con> 
sequently  in  their  Despatch  of  8th  February  1888,  they  asked  the 
Secretary  of  State  to  sanction  the  appointment  of  an  agricultural 
chemist  who  could  be  used  for  this  work  and  for  educational  pur- 
poses as  well.  It  was  proposed  to  establish  an  Agricultural  College 
in  the  North- West  Provinces,  and  to  attach  an  agricultural  che- 
mist  to  it.  The  Secretary  of  State  refused  the  application  on  the 
ground  that  the  matter  was  a  provincial  and  not  au  imperial  one. 

Successive  recommendations  for  the  appointment  of  an  agricut 
tural  chemist  have  been  made  by  the  Imperial  Agricnltiiiral  Departi^ 
ment  in  1882,  1884,  1886,  and  1888,  and  have  each  time  been 
supported  by  the  Government  of  India.  The  Secretary  of  State, 
however,  while  allowing  the  importance  of  the  matter,  has  espressed 
himseU  as  not  satisfied  with  the  methodB  proposed. 

The  Conference  of  Agricultural  Directors  at  Simla,  in  October 
1890,  expressed  their  Opinion  that  there  were  an  enormous 
number  of  questions  which  they  (the  Agricultural  Directors)  wanted 
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to  be  answered)  abd  whioh  dnljr  a  chemist  could  answer  »  .  > 
"  it  was  eelf-evident  that  an  agricultural  chemist  waa  needed  {or 
"  India,  just  as  the  Boyal  Agricultural  Society  o£  England  found. 
"  that  one  Was  needed  £or  them  >  i  .  a  chemist  was  needed  for 
"investigation,  and  as  *  r^eree^  q&ite  apart  frosa  the  question  of 
"edncationi" 

Sir  Edward  Buck,  ia  coavewation  with  Hie,  sueoinctlf  stated  sir  umrd 
hie  opinioa  that  all  attesapti  at  agricultural  impi^vemest  mast  ■"""■■'s^- 
have  for  th«ir  b»eiB  some  scientific  groundwork,  and  m  eheeaistry 
\*  the  scietace  that  oomee  most    ia  contact  \rith    agriculture,  he 
cdnsider^  that  a&  agri««ltural  chemist,  to  act  as  an  agricultaral 
expert,  is  the  saau  most'  needed  and  most  tmporta»t« 

419.  In  the  preceding  chapters  I  have,  when  dealing  with  scope  for  woTt  of 
each  subject  in  detail,  taken  occasion  to  point  out  where  the  assist-  chemi"™''"'* 
ance  of  an  agricultural  chemist  could  be  usefully  employed.  I 
have  instanced  several  matters  of  agriicultural  import  which  await 
investdgation  because  of  the  want  of  a  ma&  with  special  knowledge 
ol  agricultural  chemisti^y,  and  who  conld  deal  with  them  on  the 
spot.  Among  these  are  the  following :  the  possilile  exhaustion  of  gjignyj^ 
the  soil  l>y  the  Resent  mode  of  cultivation,  and  the  export  system ;  investiiiattoD. 
the  sufficiencies  and  deficiencies  of  different  soils  in  respect  of  the 
T»ious  soil  constituents ;  the  nature  of  alluvium  and  black  cotton- 
soil;  the  influence  of  over-irrigation  upon  the  soil;  the  amount  of 
nitrogen  in  the  rainfall;  the  fixation  of  atmospheric  nitrogen  by 
the  Segainhi&i'ie,  and  possibly  hf  other  plants  as  well)  and  iiheir 
influence  in  restoring  the  soirs  fertility;  the  nature,  origin,  and 
temoval  of  Saline  deposits  [re/i) ;  thd  difEereaces  between  canal  water 
and  well  water ;  the  Gompodtibb  isf  various  kinds  of  wdl  water; 
^e  composition  and  use  df  difEcrenI  mauurial  sabstaao^  and  their 
applicaiiility  to  particular  crops ;  th@  diBCOVery  c£  fresh  manorial 
supplies ;  %he  b^er  preset vation  of  cattle  manure ;  the  esplaaatidn 
of  the  rdb*  system ;  the  ooiStpdrsition  of  food  prAdu^te,  a&d  the 
relative  values  of  different  fodders;  the  nature  of  native  clarified 
butter  {^hi)  and  other  dairy  ptodii£<id ;  the  causes  whioh  afEect  the 
ottt-tam  of  dUgar;  the  inv^estigatien  of  the  chemical  changi^s 
which  take  place  in  the  manufacture  of  indigo,  and  the  parts  they 
respectively  play  in  infiuencing  the  produce;  the  examination  of 
suggested  in^rovements  in  indigo  manufacture ;  the  influence  of 
manuring  upou  the  cultivation  of  tea;  the  investigation  of  the 
processes  employed  in  the  mantifaeture  of  tea ;  the  maauiial  treat- 
ment of  cofEee ;  the  curing  of  tobacco. 

420.  But  there  are  other  duties    which     an      agrieultujal  AnBociation  of 
chemist  would  be  Called    upon  tio    discharge,     ^d   these,    while  prectlcLenquky 
someVrhat  of  a  different  nature  to  the  above  more   independent  and  awdflxpartaeut^ 
Scientific  investigations,  are  of  great   economical  importance  in  the 
progress   of    agricultural     enquiry    and    experiment.       I  allude 
chsdiy  to  the  work  of  planning,  r^ulating,  and  watching  pactical- 
enqtiiry  and    experiment)    and  of  critic^ly  examining  and  sys- 
temattcally  reCoiding  the  results  obtainedk     My  own  experience  has 

iS.«  footnote  pagfe  87. 
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abundantly  shown  me  that,  though  the  undertaking  of  a  practical 
enquiry  or  of  an  experiment  in  practical  farming  may  appear  at 
first  sight  a  simple  enough  matter,  it  is  the  general  fate  of  all  such 
efforts  to  fail,  or  to  fall  short  of  the  full  benefit  they  might  confer, 
whenever  there  is  an  absence  of  scientific  design,  supervision,  and 
examination.  I  do  not  say  that  it  is  necessarily  an  agricultural 
chemist  that  is  required,  for,  indeed,  a  man  who  is  purely  a  "labo- 
ratory man "  or,  in  other  words,  nothing  but  a  skilful  analyst,' 
but  who  has  not  also  an  acquaintance  with  the  details  and  require- 
ments of  agricultural  practice,  will  not  be  at  all  a  suitable  person 
to  select.  But  it  is  rather  the  man  of  a  scientific  turn  of  mind, 
and  able  to  appreciate  where  science  can  be  usefully  applied  fo 
practice,  who  will  be  best  fitted  for  undertaking  the  work  of 
enquiry.  It  will  not  be  long,  too,  I  think,  before  he  finds  that  he 
has  to  call  in  the  assistance  of  more  specially  chemical  experience 
to  aid  him.  If,  then,  in  one  person  can  be  combined  both  the 
chemical  skill  and  the  appreciation  of  the  practical  points  involved, 
the  most  suitable  man  is  found.  I  have  often  exanained  so-called 
"practical"  experiments,  which  have  failed  because  the  plan  was 
not  devised  so  as  to  lead  to  any  definite  or  satisfactory  conclusion,  or 
because  there  was  not  that  critical  examination  of  the  results  which 
would  enable  a  right  conclusion  to  be  drawn.  In  these  details  of 
practical  enquiry  and  experiment  the  assistance  of  an  agricultural 
chemist  would  be  of  undoubted  service. 

I  have  in  an  earlier  page  referred  to  the  experiments  on  recla- 
mation of  salty  land  (»««/),  and  have  stated  my  belief  that  chemical 
science  should  have  been  employed  in  the  enquiry.  It  should  have 
been  known,  for  example,  not  only  that  the  land  in  question  was 
"  salty, '^  but  also  to  what  extent  it  was  "  salty;"  to  what  depth  the 
saltness  extended;  to  what  particular  salts  it  was  due;  what 
the  surface  water  was,  and  what  the  subsoil  water.  Then,  again, 
to  what  extent  the  various  reclamation  processes  respectively 
succeeded  in  removing  the  injurious  salts;  what  quantities  of  the 
salts  proved  harmful,  and  at  what  point  the  reclamation  might  be 
considered  effected;  whether  the  various  salts  were  equally  in-, 
jurious  or  not. 

Again,  I  mentioned  the  enquiries  made  as  to  the  respective  merits 
of  canal  and  well  water.  No  chemist  would  have  thought  of 
speculating  vaguely  as  to  what  the  temperature  of  either  water 
was,  or  whether  one  contained  abundant  lime,  and  the  other  not, 
when  there  existed  for  him  ready  means  of  absolutely  determining 
the  questions  raised. 

To  take  yet  another  instance,  in  Chapter  XI,  paragraph  264, 
I  spoke  of  the  competitive  trials  instituted,  at  the  time  of  Mr. 
Howman's  visit,  between  Native  and  European  methods  of 
butter-making.  That  the  Native  manipulators  succeeded  in 
obtaining  a  larger  weight  of  butter  from  the  milk  given  to  them 
showed  no  more  than  their  cleverness  in  incorporating  with  their 
butter  a  great  deal  of  water,  while  Mr.  Howman's  butter  was 
free  from  any  excessive  quantity.  It  also  left  undetermined 
whether  all  the  native-made  butter  was  pure  butter,  or   had  some 
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amoant  of  curd  with  it.  These  are  points  where  the  help  of  the 
chemist  must  be  brought  in,  and  which  can  only  be  satisfactorily 
decided  with  his  co-operation. 

Many  have  been  the  experiments  carried  out  at  Government  Eiperiments  on 
Farms  and  elsewhere  on  the  use  of  different  manures,  but;  though  p"^'"'"""" 
to  the  practical  man  it  may  be  enough  to  determine,  possibly, 
whether  this  particular  material  is  better  than  that,  the  chemist 
would  not  be  satisfied  with  the  limited  results  from  such  enquiry, 
results,  too,  which  would  have  to  be  repeated  each  time  anew  as  a 
fresh  material  came  before  his  notice.  If,  however,  he  can  get 
at  the  principle  or  rationale  of  manuring,  and  can  ascertain  what  it 
is  in  each  material  that  produces  the  result,  then  the  chemist  can 
apply  the  knowledge  he  has  gained  to  the  utilisation  of  other 
materials  containing  like  properties. 

The  association  of  a  scientific  adviser  with  experimental  enquiry 
would,  without  question,  result  in  restricting  both  experiment  and 
expenditure  to  more  useful  ends  than  has  altogether  been  the  case 
in  the  past. 

It  is  very  desirable,  also,  that  the  information  to  be  conveyed  EMminafi™  of 
by  practical  experiment  should  be  set  out  systematically  in  a  k™'.'"."* 
form  in  which  it  may  be  intelligible  and  useful.  The  bare  record 
of  what  has  taken  place,  the  harvest  results  merely  stated  en  masse, 
or,  what  is  perhaps  even  worse,  the  drawing  of  conclusions  from 
each  experiment  without  relation  to  what  has  gone  before,  are  only 
likely  to  lead  to  the  accumulation  of  tables  and  literature  which 
no  one  will  attempt  to  wade  through.  A  single  experiment  con- 
ducted simultaneously  at  four  or  five  different  places,  and  under 
varying  conditions,  is  likely  to  lead  to  the  acquirement  of  more 
solid  knowledge  than  is  the  attempt  to  collate  some  30  or  40 
results  at  one  experimental  spot.  It  needs,  therefore,  someone 
who  shall  adopt  a  scientific  and  critical  method,  and  be  able  to 
look  beneath  facts  to  the  principles  that  underlie  them. 

421.  Perhaps  one  of  the  chief  needs  of  agricultural  experi- The  need  of 
mental  enquiry  is  to  have  someone  associated  with  the  enquiry  expertafmt!" 
whose  recognised  duty  it  shall  be  to  Reserve  the  continuity 
of  experiment.  How  often  could  it  be  said  of  agricultural 
experiments  in  India  that  they  had  Jailed  simply  because  there 
was  no  one  whose  duty  it  was  to  look  after  them,  to  see 
that  they  were  maintained,  that  the  results  were  duly  recorded, 
and  that  they  were  made  available  for  use !  How  many  have 
been  the  men,  who,  eager  to  do  something  towards  agricultural 
improvement,  have  begun  this  work  or  the  other,  and  then  have 
been  transferred  to  some  other  district  or  Province,  leaving  their 
task  to  a  successor  who  in  all  likelihood  has  not  had  the  least 
interest  in  it,  and  so  has  let  it  drop  altogether !  This  is  the 
general  fate  of  agricultural  enquiry  in  India,  and  it  will  always 
be  so  until  a  continuous  and  responsible  agency  is  substituted  for 
the  present  system  of  spontaneous  and  amateur  effort.  In  this 
way  the  Awa  experiments  on  usar  reclamation  {see  paragraph  75) 
failed,  and  such  might  be  at  any  time  the  history  of  every  work 
of   experimental  enquiry  or  every  Experimental  Farm.      Good 
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work  has  been  begun,  but  no  one  has  fceen  charged  with  the  ovei> 
sigh6  of  it }  it  has  been  always  a  matter  of  personal  ohoiee  and 
inclination,  and  what  has  been  no  one's  duty,  has,  after  a  time,  too 
often  been  neglected  and  lo^  sight  oi  An  agricultovsl  oheraist 
of  the  type  I  have  suggested  might,  on  the  contrary,  be  definitely 
charged  with  the  duty  of  nuaiafeainiag  the  continuity  of  experj. 
ment,  of  watching  its  progeegs,  of  suggeftting  its  development, 
and  of  examining  and  collating  its  resiilta  in  nseJEul  fo*ia.  In  some 
auoli  way  alone  can  experiment  be  carried  to  a  suocesaful  tenBina- 
tion,  and  the  wovk  is  one  which  might  well  be  conducted  by  a  mas 
possessing  a  fair  peaeticsal  knowledge  of  agriculture  eomhiBed  with 
a  more  special  one  of  chemieal  geieaee  and  soientific  methods. 

In  the  course  of  my  tour  I  went  to  see  an  experiment  on  the 
reclamation  of  ravine  land  by  means  of  embanking  {bunding)* 
it,  so  as  to  hold  up  the  water,  and  thus  provide  water  and  irrigation. 
Wells  were  hard  to  dig,  the  water-level  being  low  and  the  gwund 
rocky.  One  object  of  the  enquiry  was  to  see  if  the  water-level  of 
the  country  would  be  raised  by  the  embanking  of  the  .land.  On 
enquiring  whether  any  me  had  resulted,  I  f@Mi<i  thafc  it  was 
impossibie  to  telU  for,  either  the  level  a*  sfcairting  had  not  been 
taken,  or,  if  taken,  It  had  not  been  reooBded  j  at  all  events,,  no  one 
at  the  Station  knew  about  it.  Ibis  does  not  require  a  eh^msi,  it 
is  true,,  but  it  is  an  instaaee  of  what  wiH  kappgn  over  and  over 
again  in  India  unless  wos^k  of  enquiry  be  eotfeifflisfced  to  men  of  a 
scientific  turn  oi  mind,  and  also  be  put  in  the  hands  of  a  eoa- 
tinuom  and  M^pauihle  ageaey,  aod  not  be  Idt  to  aaaateiir  and 
s.pout»neoug  efforts. 

The  need  of  a  ^^^'  Another  fuBctioR  whieb  an  agricultwaJ  chemiet  ef 
;;  referee  "or  standing  could  usefuUy  serve  wottld  be  that  of  acting  as  a 
adviser!""  "referee''  or  "  Government  adviser"  in  chemico-agrieultural 
matters.  There  ought  certainly  to  be  someone  in  fikdia.  whft 
would  be  able  to  give  an  authoritative  opinion  on  points  where 
the  relaAioB  of  ©hens^try  to  agriculture  is  concerned.  The  advan- 
tage to  Government  of  having  someone  to  whom  they  might  eoft- 
fidently  turn  for  gmttanoe  ia  chemico^agricnltural  matters,  involv- 
ing, as  th^  often  do,  very  considerable  esp«iditure,  needs  no 
demoBsferatioo.  Nor,  agai^,  is  it  necessary  to  explain  how  very 
useful  such  an  adviser  would  be  to  the  Agricultural  Directors  of  the 
different  Provinces.  Without  having  the  power  of  interfering  in 
any  scheme  initiated  by  an  Agrieultu*al  Director,  the  *' adviser*' 
would  be  av'ailabte  if  the  Director  wished  t-o  seek  his  g'nidanee,  alike 
in  commeoeing,  conducting,  and  usefully  smamailisJ'ng  the  results 
of  aay  experiiaaental  enquiry. 

Chemical  know-       Assocdfttod  witt,  SBch.  au  officfi  would  be  the  daty  of  *i3di»t  to 
ledge  o?EooS   '  ohcmieal  knowledge  respecting  the  load  prodwtiis,  crops,  wd  e>£^ 
products,  ete.    j-esources  of  the  country,,  a  work  which  has,  so  far,   hee»  but  very 
imperfectly  done. 
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423.  Lsraftly  oomes  the  need  of  having;  an  agricultural  obemist  *n«grionitn«i 
in  connection  with  the  deTelopmenfc  of  Agricultural  Education.  coS?MtioS 
Thotigh  not  proposing,  as  I  shall  presently  show,  that  the  ™'^ '*'"*'''""' 
suggested  <'  scientific  adviser '^  should  be  himself  directly  charged 
with  the  work  of  teaching  at  any  fixed  centre  or  centres,  I  nev«rthe' 
less  consider  it  very  desirable  that  he  should  supervise  sacjj  instruction 
as  is  given,  and  be  responsible  for  its  psoper  conduct.  Let  me  gay 
at  onoe  that,  while  1  hold  the  teaching  of  Agricultural  Chemistry 
as  a  specis^  branch  of  science  to  be  a  desirable  part  of  a  g^eral 
scheme  «£  AgrieuUaral  Education,  I  by  no  means  wish  it  to  be 
regarded  as  indispensable  for  agrioultural  improv'^nent  under  the 
conditions  that  exist  in  India.  That  there  sb0ald  be  someone  who 
has  a  good  and  practical  knowledge  of  Agricultural  Chemistry  I 
certainly  consider  a  necessity  ;  but  1  do  not  imply  that  it  will  be 
neeesga.ry.  to  spread  instruction  in  that  particular  branch  of  science 
in  order  to  ajchieve  any  success.  The  mere  teaching  of  Agricultural  JgrienifuMf  ** 
Chemistry  will  not.  in  itself  create  agricultural  prosperity,  though  chemiBtrj. 
it  may  open  the  mind,  and  lead  to  an  underatandtBg  of  the 
principles  upon  which  practice  is  based.  In  its  methods  it  is 
eitplaaatory  and  segulati^e  rather  than  creative.  In  India  there 
is  great  fear  that  if  AgidetiltuJ'al  Chemiatry  b@  ta,ught  as  a  neces< 
sary  part  of  «n  agrioultoral  currjonlum  it  will  be  stuc^ed  m  a  purely 
academical  manner,  as  an  additional  subject  oi  a  Course.  I  have  had 
opportunities  jn  England  of  judging  how  tbis  is  likely  to  be  the 
case,  having  had  experience  as  an  examiner  of  Indian  students  who 
have  come  over  to  study  "agriculture  at  Cirencester  and  elsewhere. 
With  wonderful  powers  of  getting  up  any  subject  to  which  they 
a,pply  themselves,  and  with  marvetloxisly  retentive  memories, 
they  are  able,  by  their  aceurate  replies;  tv  the  questions  set  them 
in  an  examination,  to  acquit  themselves  with  credit  and  distinction ; 
nevertheless,  to  an  examiner  who  has  them  before  him  for  viva  voce 
examination,  it  is  apparent  that  there  is  not  that  practical  under- 
standing of  the  subject,  and  that  grasp  of  it,  which  are  likely 
to  lead  to  future  benefit  as  the  result  of  the  study.  The  knowledge 
which  these  Indian  students  pnssess  presents  itself  to  me  as  that 
of  a  subject  studioirfy  arid  carefully  got  up  with  the  aid  of  great 
natural  abdlities,  but  which  remains  merely  as  an  impress  on  the  mind 
for  a  time,  and  which  fails  when  the  call  comes  for  its  application 
to  praotie&  Therefor*',  I  do  eot  look  for  great  results  to  follow  at 
oaee  the  introduction  of  the  teaching  of  Agricultural  Chemistry, 
and  I  would  not  suggest  that,  provision  be  made  for  It  on  any 
large  scale  ai  first.  Still,  I  think  that  there  should  be  one  or  tw^ 
plains,  perhaps,  where  instruction  in  Agricultural  Chemistry 
could  be  giveii,  both  theoretical  and  practical,  ^oj^  the  right  coU" 
d«et  and  effieieney  of  suoh  teaelung,  and  for  its  dev«lo^pme@t  when 
called  for,  tdie  "  scientific  adviser^'  should  be  respoasible. 

In  another  branch  of  educational  work  the  "  scientific  adviser  "  preparation  of 
could  render  useful  service.     This  is  in  the  preparation  of  a  text-  text-tooks. 
book  or  text-books  on   Agricultural   Chemistry,  which  shall  be 
specially  adapted  to  the  case  of  India.     At  present  there  is  no  such 
book  existent,   and.  though  it  is  true  that  the  prinfi^iples  of  a 
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science  remain  true  everywhere,  yet  it  is  in  the  judicious  illustra- 
tion of  principles  by  practice  that  the  chief  value  of  teaching 
consists;  besides,  the  conditions  and  practice  of  Agriculture  in 
India  are  so  different  to  those  in  England  as  to  make  the  adoption 
of  English  text-books  undesirable.  The  ' '  scientific  adviser/'  again, 
would  be  able  to  do  good  service  in  an  educational  direction,  not 
alone  in  the  preparation  of  a  text-book  of  Agricultural  Chemistry, 
but  also  in  aiding  the  issue  of  text-books  on  Practical  Agriculture 
throughout  the  different  Provinces  of  India.  By  the  co-operation 
of  the  agricultural  experts  (referred  to  in  the  last  chapter)  with  the 
"  scientific  adviser  "  a  series  of  agricultural  text-books  specially 
adapted  for  particular  Provinces  or  districts  might  be  issued,  and 
would  greatly  aid  the  spread  of  sound  knowledge  of  agriculture  and 
of  its  underlying  principles. 

dutTosoy'  434.  The   principal  functions   of  a  "scientific  adviser''   in 

••  Mientijic        agricultural  matters  should,  it  appears  to  me,  be  as  follows : — 

Istly.  To  act  as  a  referee  or  adviser  to  Government  in 
all  chemico-agricultural  matters. 

2ndly.  To  direct  and  maintain  the  continuity  of  experi- 
mental enquiry  into  Agriculture. 

3rdly.  To  compile  and  publish  the  results  of  experiments, 
and  to  show  their  practical  bearing. 

4thly.  To  make  independent  scientific  investigation  upon 
agricultural  questions. 

5thly.  To  direct  the  teaching  of  Agricultural  Chemistry, 
and  to  assist  the  spread  of  Agricultural  Education, 
by  the  preparation  of  simple_  text-books. 


The  qnnlifiea- 
tions  neces-'iiT; 
in  a  "scientific 
adviser," 


425.  I  have  now  explained  my  reasons  for  believing  that  there 
is  call  for  an  agricultural  cheiiist  in  India,  and  I  have  also 
mentioned  what  1  think  bis  chief  duties  should  be.  It  becomes 
now  necessary  that  I  should  set  out  in  detail  some  considerations 
which  it  is  imperative  should  be  attended  to,  if  any  good  is  to 
result  from  an  appointment  such  as  I  have  suggested. 

In  the  first  place,  a  man  fitted  for  carrying  out  the  duties 
indicated  above  must  be  a  roan  of  high  scientific  attainments, 
capable  of  giving  an  authoritative  opinion  on  points  where  Agri- 
cultural Chemistry  is  concerned.  He  must,  aoeordingly,  be 
especially  a  good  scientific  and  practical  agricultural  chemist,  able  to  - 
conduct  scientific  investigation,  and  to  carry  out  the  practical  work 
of  an  analytical  laboratory.  But  he  must  be  more  than  this ;  it  is 
necessary  that  he  should  have  a  good  general  acquaintance  with 
practical  agriculture.  I  do  not  say  that  be  must  be  a  practical 
farmer,  this  is  not  what  is  required  ;  but  he  must  have  had 
that  acquaintance  with  it  which  shall  enable  him  to  understand 
its  methods  and  requiremenlp,  and  thus  usssfully  to  bring  his 
scientific  knowledge  to  bear  upon  its  development ;  in  short,  it 
would  not  do  to  have  a  pure  "  scientist,"  or  a  man  who  simply 
buried  himself  io  his  laboratory,  and   carried   out  investigations 
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which  had  no  direct  bearing  on  Agriculture  as  actually  practised. 
The  investigations  pursued  should  be  those  based  upon  the  actuat 
practice,  and  their  direct  intent  is  to  be  the  bettering  of  that  practice 
under  exitting  and  not  under  ideal  circumstances.  It  would 
be  necessary,  therefore,  to  carry  on  investigation  in  the  light 
of  an  acquaintance  with  local  conditions  and  requirements.  In 
some  ways,  then,  it  is  rather  the  BcientiGc  agriculturist  than  the 
"  laboratory  chemist "  that  is  required  j  inasmuch,  however,  as 
the  attainment  of  high  ehemieal  knowledge  of  agriculture  is  a 
necessity,  and  can  only  be  obtained  by  previous  special  study  (for 
which  the  practical  agriculturist  has  not  the  opportunity)  the 
agricultural  chemist  is  the  man  primarily  needed.  He  must, 
however,  be  one  who  is  able  to  add  to  his  scientific  attainments 
a  good  general  acquaintance  with  agricnltGral  methods  and  con- 
ditions. As  one  of  the  delegates  to  the  Agricultural  Conference 
at  Simla,  in  October  1890,  said,  "  We  want  ...  a  man  who 
"  is  at  once  a  good  chemist  in  the  laboratory  and  acquainted 
"  with  practical  farming  on  its  scientific  side  j "  this,  it  seems 
to  me,  fairly  describes  the  kind  of  man  who  is  wanted,  fie  must 
be  a  man  of  busioess  habits  and  capacity,  and  also  sufficiently 
practical  to  be  able  to  supervise  experiments,  and  to  go  round  and 
see  what  subordinate  officers  are  doing,  whether  by  way  of 
experiment,    enquiry,   or  teaching. 

426.  The  next  question  that  arises  is,  whether  one  such  man  of'*„°S'"'"' 
is  sufficient,  or  whether  several  are  required.  I  am  decidedly  required. 
of  opinion  that,  at  the  outset,  oaly  one  agricultural  chemist  is 
wanted,  inasmuch  as  the  scheme  must  be  regarded  as  more  or 
less  experimental.  As  I  have  pointed  out  already,  I  do  not  regard 
the  want  of  an  agricultural  chemist  as  the  cause  of  the  non-progress 
of  agricultural  improvement,  although  I  consider  its  supply  to 
be  a  very  necessary  part  of  the  machinery  that  is  to  take  in  hand 
the  work  of  improvement.  Therefore,  I  would  prefer  to  begin 
in  a  moderate  way  and  not  to  commit  Government  to  more  than 
a  tentative  scheme,  the  further  development  of  which  would 
depend  upon  the  success  achieved  by  the  initial  one.  I  do  not 
deny  that  the  suggested  scheme  is  inadequate  to  meet  the  require- 
ments  of  the  country  and  of  the  different  Provincial  Governments, 
but  it  is  all  that,  under  present  conditions,  I  feel  justified  in 
recommending,  mz.,  the  appointment  of  one  first-class  man  to  act 
as  Government  referee  and  adviser.  For  a  complete  scheme  it 
would  be  desirable,  I  think,  to  have  an  agricultural  chemist  in 
each  Province,  or,  at  least,  in  each  of  the  three  Presidencies, 
Bengal,  Bombay,  and  Madras.  But  it  would  be  better  to  begin 
with  one  man,  and  if  the  necessity  arose,  and  the  desirability  of 
such  appointment  were  shown,  then  to  appoint  others.  If  one  man, 
accordingly,  be  appointed,  he  would  of  necessity  be  Imperial,  but 
at  the  same  time  available  for  all  Provinces  alike.  Any  Provincial 
Government  which  might  wish  to  avail  itself  of  his  bcrvices  would 
be  entitled  to  do  so,  and,  thus,  his  functions  would  be  rather 
national  than  imperial. 
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Necesslt;  for 
extended  time 
and  oppor- 
tunities 
of  study  to  be 
given  to  a 
''  scientiBo 
adviser." 


437'    The  third  point  upqn  whidi  I    would  iflsjs^t  ia,  that  i| 
apy  appointment  he  p?ade,  jHiere  mugt  he  sufficient  time  allowed 
to  see  whether  the  experiment  (  for  such  %   5?ust    term   iji )    he 
a  success  or  not ;  also  the  man  sp  appointed  must  hs^y^  tippe  and 
opportunity   given  him  for  apqu^inting  himself  with  the  method^ 
and  conditions  of    Indian    agri^p\iiture.     A  man,  be    he  ever   bq 
good  an  agricultural  chemist,  or  he  his  aequfiintance  with  Efliglish 
agriculture  ever  sp  great,  is  almost  sure  to  fail  un[ess  he  have  given 
him   the   opportunity   of  studying    the    peculiar  surroundings   pf 
Indian  agriculture.     In  fact,  he   will  almost  hay^   to   iprget,  for 
the,  time,  what  he  kiiows,  and  start  afresh  as  a  learner.     To  attempt 
to  teach  or    to    improve    agriculture    without    first  becoming  ac- 
quainted with  its  conditions  is  to    court    almost  certain  failure- 
I  am  only   too   well  aware  that  whatever  I  have  been    able  to 
gather  during  nay  own  tpn?  has  been  the  outcome  of  those  facilities 
\vhich  w^re  so  readily  placed  at  my  disposal,  an)}    of    which  I 
availec^  myself  withthe,  view  of  acquiring  as   much   knowledge- 
as  possible  of  the  agriculture  practised  in  different  parts,  of  the- 
country.     But,  ■nrhile  the  new  comer  will  do  well  tp  regard  him,": 
eelf  for  some  time  as  a  learner,,  it  is  equally  incumbent  on  thogO; 
to  whom  the  giving  of   such  an    appointment  is  entrusted,   that 
they  should  be  content  to    exercise  patience,  and  that  they  should 
allow  time  for    the    chemist  to.    g^et  that  practical  acqu^intari9,% 
with  Indian  agriculture   which    is  essential  Co  his  after  success. 
To     biing     a    man '  of    scientific    attainments    over    to  India, 
and  to  set  him    down   to  wprl?  out    plans    pf    experiment,   oft 
to  engage  in  investigation,  before,  he  knows  anything  pradctically 
of  the  agriculture  of  the  country,  is  to.  ruin  the  project  from  the 
very  outset.     The  history  of  past  efforts  at  agriculjiijral  improve- 
ment abundantly  illustrate  this,  and  the  men  who  have  been  located 
in  one  spot,  and  have   been  set  to   work   out  improvements  from 
thence  witjiout  going  about  and  acquainting  themselves  withthe 
country,  have  proved  of  but  small  value.     The  real  bjame,  however, 
attaches  not  to  them  so  much  as  to  those  who  have  called  upon 
them  to  "  make  bricks   without  straw,"  and   have  asked  them  to 
write  Reports,  conduct  experiments,  and»  in  short,  to  justify,  their 
appointment,  long  before  they  have,  had  an  opportunity  of  provid- 
ing themselves  with  the  knowledge  necessary  for  the  useful,  dis- 
charge of  the  duties  which  have  fallen  tp  their  share.     I  may,  be 
putting,  this  very  strongly,  biit  I  am  well,  aware  of  the  need,  of  so 
doing,  for  the  error  is  one   that  has  been  repeated  over  and  over 
in  the  past,  and.  I  am  anxious  that  it  should  <no.t  be  committed 
again  in.coanection  with  the  posgihle  appointment  of-,  an  agricuj-! 
turali  chemist.     I,  would,  therefore,  strongly  urge  that,,  unless  it 
be  clearly  understood,  £rom, the  commencement  that  a  man  appointed 
to  such  a  post  shall,  have  the,  opportunity,  given  him.  of  studying 
the  principal  conditions  of-  Indian  agriculture,  and  of  acquainting 
himself  with  themi  by  means  of  travel,  it  would  be  far  wiser  not  to 
make  any  appointment  at  all.   If,  however,  time  be  allowed,  patienee 
be  exercised,  and  opport.unities  of  gaiiiing  e.xperience  he,  given,  the 
proposed  plan  will  have  a  fair  chance,  and  should  it  th@u.be  found 
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to  Ml,  it  will  fail  either  on  its  merits  or  because  of  tfaie  deficiencies  of 
the  indit^idu&i.  if  the  foi-mer  be  the  reason,  it  may  fairly  be  said 
that  the  experiment  has  been  tried  and  has  failed,  and  it  will  remain 
as  an  experiment  of  not  too  extensive  or  over  costly  a  nature :  if 
the  iiidividual  prove  unsuitable,  be  can  be  replaced.  It  is  not 
posdble  to  define  exactly  what  nuidber  of  years  should  be  allowed 
for  the  experiment  to  be  ofl  its  trial,  but  the  general  opinion 
fexpressled  at  the  Simla  Agricultural  Conference  in  18&0  was,  that 
nut  a  less  period  than  seven  y^ars  should  be  named  for  the  duration 
of  the  appointment;  This  appears  to  me  a  fair  terin  to  fix.  It 
would  not  be  necessary,  as  it  was  in  my  case,  that  the  man  appointed 
should  take  at  the  outlet  a  hurried  -view  of  the  whole  agriculture, 
but  it  would  be  quite  feasible  to  select  some  typical  district  for 
special  study  each  year,  and  to  devote  a  certain  time  lo  travelling 
Sbdut  to  other  parts. 

428.  A  necessary  partof  the  equipment  of  a  "scientific  adviser  "  Tha  "fldentiflc 
is  that  he  be  provided  with  a  laboratory  suitable  in  every  way  for  5?,wi'iy  an"  "'^ 
the  carrying  out  of  analytical  wrork  and  of  investigation.  This  ^"t'e^jfej""'  ""* 
at  once  opens  lip  the  question  as  to  where  such  a  laboratory  should 
be  placed,  and  how  the  Work  there  is  to  be  conducted.  With  this 
is  bound  up  the  consideration  as  to  whetheir  the  "scientific  adviser" 
is  iio  be  directly  engaged  in  the  work  of  teaching  or  not.  This 
1  have  in  part  discussed  already,  and  now  state  my  decided  opinion 
that  the  "  scientific  adviser  "  should  be  primarily  an  iwoes^i^aior 
rather  than  a  teacher,  and  that  his  time  should  not  betaken  up  with 
tlie  routine  duties  of  teaching.  If  a  man  is  to  be  the  instructor 
of  such  students  as  would  attend  an  Agricultural  College,  he  would 
of  necessity  have  to  be  located  at  some  one  fixed  place,  for  a  part 
of  the  year  at  least,  and  certain  duties  of  a  routine  nature  would 
be  expected  of  him.  This,  in  the  case  of  India,  would,  to  my 
mind,  interfere  altogether  with  his  usefulness  as  an  investigator, 
and  as  an  adviser  to  Government.  It  is  more  than  probable  that 
his  presence  would  be  reqiiired  in-  sorbe'part  faraway  from  his 
teaching  centre  just  at  the  time  that  the  course  of  instruction  he 
was  conducting  was  going  on.  I  am  not  at  aiU  disposed  to  favour 
the  employment  of 'an  agricultural  chemist  tO  combine  the  dhties  of 
investigator  and  teacher,'  but  I  think  that  the  two  functions  should 
be  kept  quite  distinct.  The,  "scientific  adviser  "  should  be  free 
to  move  here  and  there  as  might  be  reqliired,'  and  should  not  be 
tied  down  to  any  one  place  in  particular. 

AV  the  saine  time')  sis  I  pointed  oul  before^  ^e.^hpuld  ngt 
allow  the  work  of  giving  instruetion  in  agricultural  chemistry 
to  pass  out  of  his  control,  but  he  f hould  direct  it,  and  be  resppn- 
sible  for ;  its  efficiency.  It  would  be  very  desirable  also,  that  he 
should,  from^ime  to  time,  as. opportunity  permits,  g^ve  occasional 
iecfures,  or  short  special  courses  of  lectures,  at  difEerent  centres 
throughout  the  country, 

.429.  Although  I  would  not  fix  any   definite  centre  where  the  JJ'„»3'',«^«,''„o/j^^y 
"scientific  advis6r "  is  to  work,  he  must  clearly  have  a  g^ood  jndof  an 
laboratory  or  laboratories  at  his  disposal.     There  must  also  be  some  chemist  in 
place  or  places  to  which  applications  may  be  addressed,  and  with  "^"^^  °'  "• 
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which  he  shall  remain  in  oommunicaticn.  Suppose  him  to  be 
engaged  in  an  enquiry  upon  salty  land  {usar)  reolamation  j  be  may 
have  samples  o£  soil,  or  of  water,  or  of  salts,  to  analyse  in  pursuit 
of  the  investigation.  These  cannot  be  analysed  on  the  spot,  but 
would  have  to  be  referred  to  a  laboratory,  and  be  done  either  by 
him  upon  his  return,  or,  in  the  meantime,  by  some  one  working 
under  his  instructions.  This  leads  me  to  consider  the  desirability 
of  having  a  second  man  as  assistant  to  the  "  scientific  adviser/' 
This  I  would  recommend  on  two  main  grounds ;  firstly,  the  advan- 
tage of  having  a  resident  analyst  to  carry  out  the  details  of  work 
conducted  in  a  laboratory;  secondly,  the  advantage  of  being  able 
in  this  way  to  provide  for  the  teaching  of  agricultural  chemistry 
at  certain  fixed  places. 

In  the  work  of  investigation  and  enquiry  there  will  be  numerous 
analyses  to  be  performed,  and  purely  analytical  details  to  be 
carried  out,  all  involving  care,  dkill,  and  special  chemical  training, 
but  yet  more  or  less  routine  in  nature.  It  is  not  necessary,  nor 
even  desirable,  that  the  time  of  a  highly-paid  officer  of  special 
qualifications  should  be  taken  up  with  routine  matters  more  than 
can  be  helped,  but  it  should  be  devoted  more  particularly  to  that 
which  he  alone  can  do.  It  is  also  very  desirable  that  analytical 
work  connected  with  any  enquiry  should  proceed  without  interrup- 
tion, under  a  fully  qualified  chemist,  although  circumstances  might 
require  the  presence  of  the  head  man  at  a  distance  from  his  labora- 
tory. Were  all  analytical  work  of  this  nature  to  be  left  until  the 
bead  man  could  return,  and  then  had  he  to  carry  out  all  the  analytical 
work  with.his  own  bands,  there  would  soon  be  an  accumulation  which 
it  would  be  hard,  and  often  impossible,  to  overtake,  and  he  would 
often  be  prevented,  too,  from  taking  up  other  work  that  calls  for 
his  special  employment.  If,  on  the  other  hand,  there  were  a  second 
man,  or  Assistant  Chemist,  as  I  may  best  term  him,  acting  under 
the  directions  of  the  "scientific  adviser,"  he  would  be  able  to  carry 
out  all  the  analytical  details,  and  present  them  to  the  senior 
chemist  for  his  utilisation  on  his  return,  or  for  forwarding  to 
him  if  still  away.  Further,  the  presence  of  an  assistant  chemist 
resident  where  the  laboratory  is,  would  ensure  someone  being  on 
the  spot,  ready  to  attend  to  any  analytical  work  required  by 
Agricultural  Directors,  or  for  Esperimental  Farms,  or  to  transmit 
anything  for  reference  to  the  senior  chemist.  A  constant  com- 
munication would  thus  be  maintained  between  the  "  scientific 
adviser,"  and  the  laboratory  where  his  work  is  conducted,  as  well 
as  with  those  who  might  wish  to  apply  to  him. 

„,     „,.  ,.         But  the  second  advantage  to  be  gained  by  the  appointment 

The  ntllisahon       .  ,,      ■   ,       ,      n^         •  i    •        i  •  i       j.  •  i 

of  an  assistant  Of  au  Assistant  Chemist  is  also  a  very  important  one,  inasmuch 
edn"ation'af  as  it  appears  to  me  to  provide  for  the  educational  want  which  the 
purposes.  Government  of  India  represented  to  the  Secretary  of  State,  and 

it  at  the  same  time  meets  the  very  proper  objections  of  those  who 
urged  that  an  agricultural  chemist  should  be  used  for  purposes 
of  investigation,  and  not  directly  for  teaching.  With  an  assistant 
chemist  resident  at  some  centre  where  a  laboratory  is  placed,  the 


Need  of  Laboratort/  and  of  Assistant  Chemist.  325 

teacbing  of  Agricultural  Chemistry  at  that  centre  might  perfectly 
well  be  providedl  for.  The  assistant  chemist,  while  engaged  in 
his  laboratory  duties  during  part  of  the  day,  would  be  quite  well 
able  to  give  lectures  on  Agricultural  Chemistry  to  students,  and, 
from  time  to  time,  to  conduct  a  class  in  practical  laboratory  work. 
The  need  that  has  been  felt  of  late  of  providing  a  higher  class 
of  instruction  for  Native  Forest  subordinates  emphasises  the  de- 
sirability of  giving,  in  some  such  way  as  I  have  suggested,  a 
training  in  Agricultural  Chemistry  as  part  of  their  Course. 

A  third  advantage   would  follow  such  an   appointment.     The  ^j,°mfA''t """ 
changes,  the  leave-takings,   etc.,   necessitated  by   a  residence  in  officiate  in  the 
India,  oblige  the  provision  of  a  substitute  to  take    the  place  of  "'"scim'tiflo"'" 
an  absent  officer.     Should  this  be  the  case  with  the  senior  man,  ''*^"«'" 
it  would  certainly  be  an  advantage  to  have  an  assistant  chemist 
who,   while  working  under    the   senior    man,  would    be  able  to 
take  his  place  in  his  absence,  and  thus    not  allow  his    work  to  be 
at  a  standstill.     It  may  be    necessary,   perhaps,    at    some   future 
time  to  fill  a  vacancy  in   the  higher  office,  and  it  might  be  found 
better  to  promote  the  junior  man  to  the  senior  post  and  utilise 
the    knowledge  of   India  which  he  has   already    gained,    rather 
than  to   make  a  quite    fresh  appointment,  and  to  bring  over  a 
new  man  who  would  first  have  to  go  about  and  learn  the  agri- 
cultural conditions  for   himself,  as  his  predecessor  had  done. 

430<  ^be  qualifications  of  an  assistant  chemist  must  primarily  The  qn&iifloa- 

lio  .  ^-  tions  of  an 

""  •  '  -  assistant 

Istly.  That  he  be  a  competent  Analytical  Chemist. 

Sndly.  That  he  possess  aptitude  for  teaching,  a  good 
general  knowledge  of  science  and  sufficient  spe- 
cial knowledge  of  Agricultural  Chemistry  to 
enable  him  to  impart  instruction  in  it. 

431.  It  must  now  be  considered  where  the  laboratory  and  The  location  of 
the  assistant  .chemist  are  to  be  located.  It  is  naturally  desirable  "  "*  °^' 
that  special  work,  such  as  is  here  involved,  should  be  carried  on 
under  as  favourable  conditions  in  regard  to  climate  and  situation 
as  is  possible.  But,  at  the  same  time,  a  laboratory  should  not  be 
so  isolated  as  to  fail  to  be  of  benefit  to  India  as  a  whole.  As  tbe 
"  scientific  adviser "  is  to  be  imperial,  this  might  be  a  reason  for 
his  being  attached  to  the  Government  of  India,  and  for  changing 
bis  loocde  when  they  do,  so  that  he-  might  be  available  when  his 
advice  was  needed.  But,  though  it  may  be  desirable  to  have  the 
•'scientific  adviser"  in  touch  with  Government,  I  would  rather 
see  him  peripatetic  in  character,  and  have  him  go  about  the 
country  wherever  and  whenever  required.  Besides,  neither  Cal- 
cutta nor  Simla  appear  to  me  altogether  desirable  places  at  which 
to  establish  a  laboratory,  certainly  not  for  a  whole  year.  Cal- 
cutta  is  quite  at  one  corner  of  India,  and,  in  regard  to  climate, 
is  not  suitable  all  the  year  round,  while  Simla  is  also  too  far 
removed  from  the  rest  of  India,  and  is  not  likely  to  form  a  good 
educational  centre.     I  confess  my  own  predilections  for  choosing. 
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were  it  possible,  some  place,  which,  while  heiqg  agreeaibje  on  the 
whole,  as  regards  ciimatei  might  be  as  central;  iis  possible,  and 
hence  available  for  the,  different  parts  and  Proviinces  of  ludi^. 
Jubbulpore,  for  instance,  is  such  a  place,  aud  had  there  been  any 
suitable  institution  available  tbere,  I  might  have  recommended  its 
adpption  as  the  location  of  the  laboratory,  and  as  the  head-gu^r- 
ters  cf  the  "  scientifte  adviser"  and  his  assistant  chemist,  stu- 
dents from  all  parts  of  Ipdia  would,  readily  be  able  to  come  toi 
such  a  centre,  whiUt  it  would, have  furtbei  advantage^. in  enabling 
" the  scientific  adviser"  to  make  it  a  good  starting  point  for  his 
various' ''jiurneyk' to 'different  parts,  whether  north, 'south,  east, 
or  west.  Bat  I  ado  not'  prepared'  at  this  stage  to  advise  the 
building  of  any  ihstitution  specially  "  for  this  purpose,  but,  as 
the  whole  scheine  is  an  experirneutal  onCj  I  think  that  it  would  be 
better  to'  utilis^  those  facilities  which  already  exist,  and  to 
provide,  as  far"  as  possible,  for  the  developnaent  of,  scientific 
education  at  places  where  it'  has  already  olitaihed'  some 
foothold.  Agricultural  Colleges  are  represented  principally  by 
the  institutions  at  Saidapet  '  (Madras)  and  the  Co'llege  of 
Science  at  Podtia  (Bombay),  to  omit  the'more  recently  established 
one  in  the  STative  '  State'of  Baroda,  In  addition  to"  these 
institutioti^  at^Wbich  liistruution  in  Agriculture  is  given,  tfiere 
is  the  Fbrest  School  at  Dehra  (North- West  Provinces).  The 
traimWg  'of' 't'orest' Students  is  also' carried  on  at  Poena, 
students  coming  here  from  Madras  and  Sputhern  Indja  generally, 
whilst  Oehra  is  intended  to  serve  the  purposes'of  Northern'  India. 
It  was  in  connection  with  the  development  of  the  Forest  School '  at 
Dehra  that  the'  application  first  came  for  the  Appointment  of  an 
agricultural  Chemist  f^r  India,  and,  t^pugh  I  do  not  see  my  way 
tq  recommend  tlje  appointment  of  a  special' officer  for  that  purpose, 
r  certainly  see  a  decided,  advautagQ  in  haying  a  laboratory  or 
laboratories  placed  where  they  nqay  be  utilised  by  JForest  Students, 
and  where  their  presence  will  include  also  the  services  of  a  man 
capable  of  im^artidg  instruction  in  Agricultural  Chemistry."  At 
Dehra  there  is  already  a  very  fair  laboratory,  which  might  quite 
well  be  adapted  to  the  new  requirements  j  this  would  serve  for  the 
North  of  India.  At  Poona  there  is  a  very  good  laboratory  also, 
and,  besides  bbing  the  centre  of  the  agriculture  of  the  Deecan, 
Pbona  has  the  farther  advantage  of  being  a  pleasant  place  during 
the  rains.  In  th^  course  of  eiiquiries  that  were  made  when  the 
idea  of  having  an  agricultural  chemist  was  first  suggested,  it  was 
elicited  that  Madras  would  be  satisfied  to  send  its  students  to 
Poona,  and,:if  this  plan  were  carried  out,  Foona  might  serve  far 
Bombay  and  the  whole  of  Southern  India,  A^fter  careful  coasi- 
tti'mosuuTtTie  tleration,  I  think  ihat  the  best  plan  would  be  to  have  the  head- 
piaces.  quarters  and  laboratiSry  fixed  for  six  months  of  the  year  at  Dehra, 

and  for  the  other  six  months  at  Poona.  In  this  way  the  need  o£ 
imparting  instruction  in'  Agricultural  Chemistry  would  be  mst. 
for«both  Northern  and.  Southern  India,  and,  at  the  same  time, 
the  work  of  investigation  would  be  able  to  proceed  under,  fair, 
climatic  surroundings.'  The  Porest  Students,  both  of  Northern, 
and  Southern  India,  would  be  abje  to  receive  instruction,  as  well 
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&S_  tlii  Ag'rieurtural  Students  attcnaing  t^e  l^qona  College  • 
e'iistirig*  lawratoWes  ^ould  be  utilised  j  andj  aftOgelter,  this  scHeme 
itdc60itiifeads  itself  eis  JbiMng  \hsi  best  to  meet  existing  wants. 

432.  It  seeihs  beceSsary  now  to  say  a  ^otd  ns  to  the  duties  P'i«s  of  th^ 
bf  the  "  scientific  adviser,"  and  of  the  assistant  chemist.  I  would  viler™  na'assisj. 
lay  it  dovjn,  as  rpgards.  the  first  named^i  that  he  must  be  given  a  »"' o''«™'sti 
fi^e  haild,  and.that  DO  one,  and  no  Depaxtmentji  exernise  more 
than  a  general  control  over  him.  It  is  iinpoBsible  to  lay  dowb 
i'ule&  for  his  guidance,  and  for  the  exact  employmelit  of  his  timn. 
It  will  be  for  him  to  show  that  his  appointment  is  justified,  afte^ 
due  time  has  been  given  him  to  get  into  his  work ;  but,  unless 
donfidende  be  placed  in  him  to  rightly  employ  his  time  and 
opportuniiie^,!  the  appointment  is  almost,  sure  to  end,  as  many 
have  done  before,  in  not  realising  what  it  was  intended  to.  I 
bopej  therefore^  thait  if  any  sniih  ^poiiitment  be  niade,  the  hdlder 
will  not  be  dalled  upon  at  an  early  date  to  "justify  his  existence,'' 
or  to  give  a  detailed  account  of  what  he  can  show  as  the  result  of 
big  appoiotnient;  A^  I  ^id,  it  rests  with  him  to  show,  at  the 
conclusion  of  the  term  of  the  ^ppointnlentj  that  its  continuation  is 
desirable,  but  be  should  not  be  hampered  before  this  with  having 
to  prove  that  he  is  "  earning  his  satlary  "  and  usefully  employing 
his  timCi  unless,  of  course,  circuinstances  should  arise  which 
would  call  for  bis  removal  on  personal  or  other  niiquasbidnable 
grcunds. 

Witbr&garS'tpthe  aissistSnt  chfemist,  his  diitiee  muit  be  laid 
ddwrib^  tbe^sfenib'J  chemist,  whether  it  be  the  ^alri'ying'^  out  of 
labdiatoVy  woik  or  of  instruction,  arid  for  the  proper  discharige  of 
these  duties  the  senior  man  must  be  responsible. 

Should  a  "  scientific  adyis'ef'^'  be  ap]^ointed,  thiBrfe' is  little  doubt  The  "  scientiflij 
that'  sevei'ail  indfistrie's,  sich  as  those   connected   vyifn  indigo,  tea,  ^^™«^,','^^oj>{* 
coffee,  sligkr,  etCj  wbuld  be  dWsirbus  of  avafling  themselves  of   his  Engage  in  priTaw 
services,  and  the  qt(6fetipn  krises  Whethet'  he'  should   be  alloWed  to  """ "  "'"' 
uiidertafe,(rritate  Woi'W  and  to   rebeiVe   emoluments'  from    private 
iudividiials  iif  addten  to   his    official  p^y'.     It    nid;^^  with    much 
reason,  be   urged   thkt   industries   siich   ai  the    dXlve  coritribute 
mlaterialTy  to'  the  country's  welfare,  and   that  their    prosperity' ig 
e'6-ib'cideiit"wrfK  that  of   the    culfivatcfs  and   la'boiii^fers '  empl'oyei'd 
in   th^m,   so  thit   Govefnna'ent  shouM  aissjst  in'  inipro^ing'' the 
different   mahnfactures    by  giviiig   the"  help  of    theii'  scientific 
experts;     That  these  indnslries  could   be  improved  by   chemical 
feooWledge  and  skill  beingj  directed   to  them  I  have  no  doubt, 
but  there  are,  it  swms  to  me,   great  objections  to  the  utilisation 
»f  a  Government  ^rieultural  adviser  in  technical  work  when  there 
is  so  much  to  be  donein  a  more  purely  agricultural  direction,  arid 
when  not  one  district  o^  Province  alohe  is  concer'nedi  but  the  whole 
of  India.     To   properly   take   up  such   an  investigation  a^,   for 
instance,   that  of  the  improvement  9f  indigo  manufacture,  ,Uie 
whole  time  of  an  expert  scientist  w6nld  b^s  required,  and  for  much, 
more  than  a  single  yea,r.     Then' it  mieht  be    asked, — to   w%ic$  ol 
the  severaf industvies ishould   atieption  be  tiitried  fii-st  of  all?    My 
view  is  that  each  ot  these  industries  should  einploy  its  own  experts, 
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and  should  not  look  t}  Government  for  this.  There  is  quite  enough 
to  do  in  each  to  occupy  special  men  if  selected,  and  what  oould  he 
done  in  a  casual  way  by  a  man  engaged  in  general  agricultural 
work  in  other  parts  o£  the  country  would  count  for  but  little. 
But  there  are  other  dangers  attending  the  employment  of  an 
agricultural  chemist  in  technical  investigation.  It  is  only  to 
be  expected  that  if  a  man  be  free  to  take  up  private  work  he 
will  choose  that  which  pays  him  best.  More  especially  will 
this  be  the  case  if  the  salary  attaching  to  the  office  be  put  at  a 
low  figure,  on  the  ground  of  the  chemist  being  able  to  increase 
his  remuneration  by  doing  outside  work.  I  would  point  out, 
moreover,  that  the  inducement  to  seek  private  practice  will  tend 
to  make  a  man  neglect  the  more  special  work  of  his  ofBoe,  and 
if  Government  appoint  an  agricultural  chemist  with  liberty  to 
engage  in  other  work  for  payment  by  private  individuals,  they 
must  not  be  surprised  to  find  their  man  belect  such  work  as 
is  most  remunerative  to  him,  and  engage  in  technical  investiga- 
tions rather  than  in  the  direct  improvement  of  general  agriculture. 
Whoever  he  be,  a  man  is  sure  to  pick  and  choose  what  he  will 
like  to  take  up,  and  liberty  to  engage  in  private  work  will,  in 
this  case,  interfere  with  the  discharge  of  public  duties.  There  is 
not  in  India  the  desirability  that  occurs  in  England  for  having  as 
agricultural  chemist  a  man  who  combines  with  scientific  skill  a 
knowledge  of  the  agricultural  trade  in  feeding- stuffs,  manures, 
etc.,  for,  practically,  no  such  trade  exists  in  India.  It  would  be 
far  better  to  pay  a  man  a  high  salary  and  let  him  look  for  nothing 
beyond  it,  than  to  have  him,  while  in  receipt  of  pay  for  doing 
agricultural  work,  endeavour  to  increase  his  income  by  engaging 
in  outside  investigations. 

However,  I  would  by  no  means  say  that  if  Government  thought 
it  advisable  that  their  chemist  should  take  up  any  investigation 
concerning  a  technical  industry,  he  should  not  be  at  liberty  to 
undertake  it.  But  it  should  not  be,  I  think,  for  any  extra  remu- 
neration, and  it  should,  in  every  case,  come  to  him  as  a  reference 
from  Government,  and  with  the  request  that  he  would,  if  able 
to  do  so,  take  up  the  matter  in  question.  Any  fees  received  for 
the  work  should  go  to  Government.  For  the  reasons  I  have  given 
above,  I  do  not  think  that  any  such  investigation  can  be  of  a 
prolonged  or  exhaustive  nature,  but  would  have  to  be  confined  to 
the  solution  of  certain  definite  points  which  it  might  be  considered 
desirable  to  submit  to  the  "  scientific  adviser  "  to  Government. 

Similarly,  I  should  be  inclined  to  object  to  thf;  employment  of 
the  "  scientific  adviser,"  or  of  the  assistant  chem.st,  by  Municipa- 
lities, for  their  local  purposes,  or  in  the  multifarious  duties  of  the 
office  of  Chemical  Examiner.  Such  duties  are  not  primarily 
agricultural,  aod  should  be  left  to  men  specially  appointed  to 
carry  them  out. 

The  saiariee  of  433.  It  is  nccessary  that  I  should  now  say  a  few  words  as  to 

adviser""  and"  *^®  Salaries  to  be  paid  to  the  respective  officers   whose  appointment 

assistant  I  suggest.     Seeing  that  so  much  depends  upon  the   standing  of 

c  emi8 ,  ^1^^  ^^^  ^j^^  ^^^  selected,  and  also  upon  whether  a   pension  be 
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or  be  not  attached  to  the  respective  offices,  it  is  not  possible  to 
say  definitely  what  a  proper  remaneratioa  would  be. 

For  the  senior  position,  either  a  man  of  established  repatation 
and  recognised  scieutifiG  standing  may  be  obtainable,  or  else  the 
man  to  be  selected  must  be  a  somewhat  younger  man  of  undoubted 
ability  and  great  promise,  but  who  has  still  a  name  to  make  for 
himself.  In  the  former  case,  I  do  not  think  that,  leaving  ont  the 
question  of  pension,  a  lower  salary  than  Rs.  2,000  a  month,  rising 
to  Rs.  2,500  a  month,  should  be  given.  If  a  younger  man  is 
songht,  then  a  salary  of  from  Rs.  1,250  to  Be.  1,500  a  month  would  be 
sufficient.  These  amounts  depend  much,  of  course,  upon  the  rate  of 
exchange  taken  as  the  basis ;  when  I  stated  them  in  India  the 
rupee  was  then  at  1«.  Qd.,  but  it  has  since  fallen  considerably. 
It  will  be  clearer,  perhaps,  if  I  say  that  I  think  the  salary  of  a 
man  of  established  reputation  should  be  about  equivalent  to  1,8002. 
a  year,  rising  to  2,2502.  at  the  end  of  the  term  of  7  years  ;  or, 
in  the  case  of  a  younger  man,  about  1,2002.  a  year,  rising  to 
1,5002.  It  would  be  better,  however,  to  do  as  the  A'gricultnral 
Conference  at  Simla  in  1890  recommended,  and  to  leave  the  exact 
salary  to  be  determined  by  the  Secretary  of  State,  and  to  be 
dependent  upon  the  class  of  man  ultimately  selected. 

As  regards  the  salary  of  the  assistant  chemist,  this,  too,  must 
be  regulated  to  a  certain  extent  by  the  turn  which  exchange 
takes,  but  a  salary  which  is  equivalent  to  550^.  a  year,  rising  to 
7002.  a  year,  should  be  sufficient  to  attract  a  suitable  man. 

434.  There  are  other  matters  of  detail  which  might  have  to  be  other  details  of 
discussed  in  making  the  above  appointments.  One  of  these  is,  ™*"eement. 
whether  it  might  not  be  well  not  to  put  these  officers  under  the 
*' one  month  rule''  as  regards  leave;  whether  they  should  be 
selected  from  India,  or  be  brought  out  from  England,  Germany,  or 
elsewhere  ;  and  by  whom  the  selection  should  be  made.  On  the 
first  point  I  can  hardly  offer  an  opinion  ;  but  as  to  the  second, 
I  am  almost  sure  that  it  will  be  necessary  to  go  beyond  India  to 
find  suitable  men,  at  least  for  the  senior  appointment  ;  while  on  the 
third  point  I  would  throw  out  a  suggestion  that,  if  the  selection 
be  made&om  England^  it  might  well  be  left  to  the  Secretary  of 
State  in  consultation  with  some  agricultural  body  of  standing, 
such  as  the  Royal  Agricultural  Society  of  England. 

While  an  assistant  chemist  will  be  readily  obtainable,  I  am  well 
aware  that  it  will  be  no  easy  matter  to  find  a  man  in  every  way 
suitable  to  fill  a  senior  appointment  such  as  I  have  sketched  ont. 
A  purely  scientific  man  might  possibly  be  soon  found  who  would 
be  willing  to  come,  and,  similarly,  a  practical  man,  but  the  pos- 
session of  the  two  qualifications  by  one  man  will  not  be  so  readily 
discovered.  In  the  end  it  may  be  necessary  to  select  a  man  of  the 
required  scientific  qualifications,  and  who  appears  likely  to  be 
able  to  develop  the  practical  qualifications  after  he  has  acquired 
some  experience  in  India.  But,  unless  there  has  been  beforehand 
the  scientific  and  special  chemical  training,  it  is  very  certain  that- 
it  will  not  be  acquired  in  India.  Therefore,  as  the  "  scientific 
adviser  "  is  to   be  an  authority  on  chemico-agricultural  matters, 
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tJi&  primary  requirement  is  that- be  shall  haVe  gaihed  thfe  special 
experience  before  coming  out  to  Ihdiii,  and  if  he  be  a  man  of 
intelligence  and  good  common  sense  hewill  be  able  to  see  what  is 
wanted  of- him,  and  to  add  praeticail  knowledge  to  his  seientiii<! 
ability. 

I  am  conscious,  tOb,.that  it  may  be  Said  that  in  givingfa  man  so 
free  a  hand  as  thst  which  I  have '  suggested  he  should  have,  1 
have  left  a  good  dealop'ett  to  him,  and  have  pttt'btit  little  control 
over  him.  It  is  quits  true  that  thiii  leaves  much  to' chance.  If 'a 
man  be  active  and  devoted  to  his  yfoik  be  may  mate  his  position 
one  of  much  value,  and  rehdier  its' continuation  indispensable;  if,  on 
the  other  han'd,  he  only  studies  bis  own  ooinfort,  be' may  simply 
make  his  appbinttnent  a  "cosy  berth  "  which"  bft'ng^'him  in  a  good 
sala'ryjso  long, as  it  lasts.  It  is  so  difficult;  howeVftl",  to  impose  any 
system  of  control  without  at  the 'same  tim'd'destroying'the  prkct'ieal 
usefulness-  of  the  appointment,  that  I  think  it  is  be(/ter  to  rely  upbd 
the  individual' to  show  tha,t  his  selection  and'  the  ojreatibn'  of  the 
oflBice  have  alike  been  warranted; 

^t^the^s'Sififf       ^^^'  ^   *^o"l<i  ^S'  misund'elrgto(jd''if  I  wefe  suppdse'd'to  ini^ly 
^ninagri?ai.  that  all  that  i&  needed  fbr 'Scientific 'agrieuRural   enquiry  in   lildiW 
turai  enquiry,     fg,  aQ' agricultural  chemist  and  au  assistartt  chdmist.'-   The' branch 
of  science  withi  which;  I  have  had  most  to  do  is   chemistry,  and  so' 
I  have  spoken  mainly  from   the   standpoint  of  the   chemistl     But 
there  is  need  of   men   expert  in   other  branches   of   science    too. 
Among   these^  a  Botanist,  an  Entomologist,  and  an  Agricultural 
Ebgineer  might.be  mentioned.'     Such  men  may  be  found  in  India 
itself,  and 'from  time  to  time  their  services  haV§  beeh  utilised ;  butj 
so  far,  no  one  has  been  specially  attached  to  the  Agricultural 'De- 
partment for -the  piiinary  purpose,  of  assisting  agricultural  enquiry. 
It  would  not  be  bard  to  show  that,' in  carrying  out,    in    the   past, 
several  lengthy,  enquiries, '.  more  especially  that' with  regard  to  the 
hybridisation  of  eotton,  the   greater  part  of  the  labour  might  have 
been  saved  had  botanical  knowledge  beeu' employed  in  the  enquiryj 
the  same  might  be  said  of  the   introduction  of   the  tea   bush'   from 
China.     In  all  matters  concerning  the-  trial  of   new  crops   or  new 
varieties  of  crops,    recourse   should  be  had    to   the  best   botanical 
assistance  available,  -  and   there  are,  as    I  have  said,  men  in  India 
fully  qualified  to  give  this,  whereas  this  is  not  the'  case  as  regards 
Agricultural  Chemistry.     A  large  field  is '  open,'  too,  for  tbestii'dy 
of 'Agricultural   Entomol'ogy  and  of  the  varioub  diseases   and  iii" 
juries  towbich  crops  areliable.     Already;  at   the   Forest  School, 
Dbhra,    Mr.    Cbtes,'ofthfe  Indian;  Museum,   Calcutta,  has  befedr 
employed  in  giving  a  course  of  lectures   on  this   subject.:    So  fai*,' 
this  is  good;  but   it  only- covers  a  pCriod  of  six  weeks' in  tbeyear,' 
and  Mr.  Cotes  has  the  general   duties  of   his'  appointment  at  the' 
Indian  Museum  to  attend   to    as   well   as   the  more   agricultural 
relations  of  the  subject.     I  heartily  approve   of  the'    employment 
of  men'  of   attainment   in "  different  branches   of '  science  for  the' 
furtherance  of  agrieultural  knowledge/  and  also  for  teaching   pur- 
poses; but  this    must  be   dwie  on' a  'mdi-e   extended  BCale'than  has' 
bfsen  the  case  up  to  now,  and  there  should  be,'as  I  halV«  'saidj  both 
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a  Botanisi.  and  aa  EqtpmologiBt  attaphed  regularly  to  the  Agrioulr 
tural  Depbrtment. 

A  more  thorough  step  towards  attacking  a  great  subject  affect- 
ing agricultural  interests  was  taken  in  the  engagement  of  Dr. 
Lingard  as  Government  Bacteriologist,  and  in  his  location  at 
Poona  [see  paragraph  272).  This  appointment  had  only  been  made 
shortly  before  I  left  India,  but  ojE  the  necessity  of  applying  the 
latest  advance  of  science  to  the  investigation  of  cattle  diseases 
there  can  be  but  little  doubt. 

In  many  e]Qquii;ies,  ojc.an  agricultural  n^u^e,  questions  will  arise 
where  a,  knowledge  of  engineering  will  be  very  essential.  Such,, 
for  instance,  are  those  on  land  reclamajfcion,  irrigation,  etc.  Reference 
has  been  m^de  to  the  employment,  in  some  of  these  enquiijtes,  of 
Mr.  W.  J.  Wilson,  of  the  PubUo  Works  Department.  It  would  be 
well  that  the  services  of  an  agricultural,  engineer  shpuld,  he 
available,  not  onlyfroni  time  to,  time,  but  regularly,  for  th? 
work  of  l^h^  Agricultural  Department. 

436.  The  consideration  of  the.  various  points  raised  in  this  chap-  The  position  of 
ter  leads  me,  in  concluding,  .it,  to  make  a  few  remarks  on  the  general  Inl?"'" """  " 
question  of  the  appointment  of  scientific  men  tq  positions  in  India. 
There  oug^t  to  be  no  reason  why  Ipdia  should  not  possess  her  own 
staff  of  workers  in  various  branches  of  science,  instead   of  having 
so    often  to.  refer   questions   to   home   eosperts.    There   should    be 
authoiities  on,  scientific    subjects   in    India   just   as  there   are   in 
England,  in  Germany,  and  in   other  countries.     It  cannot  be   sai4 
that  encouragement  is  given  to  the  pursuit  of  scientific   investiga- 
tion in  India,  and  if  the  history  of  the  many  very  able  men,  includ- 
ing even  a  Second  Wrangler    at  Cambridge,    who  have   gone  out 
to  India  to  fill  appointments,    be  examined,    it  will  be  found  that 
in  but  few  oases   have  they  advanced  by  the   pursuit    of  the  parti- 
cular sciences  of  which  they  went  out   as   exponents.     The  fault 
seems  to  lie  in   the  fact  that    men  skilled  in  a  special  science,  and 
for  that   reason   selected,  for   India,    mostly   find  themselves,    on 
arrival,;''drafted  into  the  Educational   Department,    and    forming 
part  of  a  graded   service.     In  this  capacity  they  are  obliged  to 
move  on  through  the  different   grades,    talang  up  the   respective 
duties  of  each  of  these,    for,  if  they  wish  to   keep   to   their   own 
science,  they  must  remain  at   the  same  salary  as. at  the  commence- 
ment.    The  outcome  of  this   has  been,  that  men  who    might   have  want  of  original 
been  original  workers  in  science  have  had  to   abandon  it  for   the  ^"eac"  ^ 
duties  of  School  Inspectors,  or,  despairing  of  further  advancement  in 
their  o\?n  science,,  have  launched  out  into   the  pursuit  of  Meteoto- 
logy  and   otjier  ; subjects  in  which  they,  might  earn  distinction. 
I  have  it  from  men  in  the  Edupaliional.  Department  who  had,  been 
originally  chosen  for  their   scientific  knowledge,    that^  when;  once 
established  in   a,  position,    they  find  thejr   time  so  taken   up   with: 
teaching  subjecte   other  than  their  own  sqience,  that,  they   have  to: 
abq.ndpn  entirely  the  hope  of  ^oing  any  original  work,  and  have  not 
even  time  to   kpep  up  their ,  knowledge  of  what   is  being   done  at^ 
home  and  abroad  in  ad vanpement  pf  their  particular  science.     The, 
consequence,  is,   that  they  f^lL,  behind,   and  cannpt  keep^  their; 


B32 


Scientific  AgrieuUural  Enquiry. 


Unaatisfacfcory 
nature  of 
Cbemical 
ExaoiiaerBhips, 


Municipal 
obe  mists. 


knowledge  up  to  date.  The  late  Mr.  S.  A.  Hill,  o£  Allahabad, 
who  was  a  skilled  chemist  when  he  came  out  to  India,  acknowledged 
to  me  that  this  was  the  case,  and  that  he  had  not  been  able  to 
keep  himself  acquainted  with,  the  advance  made  in  chemistry, 
still  less  to  carry  out  any  original  work  in  the  science. 

Another  instance   of  the  way  in  which   no   encouragement   is 
given  to  scientific  study  is  seen  in  the   system  by  which   appoint- 
ments are  made  to   the  position   of  Chemical  Examiner.    Instea  d 
of  selecting  for  these  posts  men  who  have   been  carefully   trained 
in   chemistry,    and   more  especially  in   analytical   chemistry,  the 
appointments  are   generally  given   to  men   who  have  had   nothing 
more  than   the  class  instruction   in  chemistry  and  the  test-tube  ex- 
perience of  the  ordinary   medical   student.     Those  who   have   any 
acquaintance  with  the  facts  know  how  small  are  the  demands  made 
upon  the  chemical   knowledge  of  a   medical   student  in    order  to 
enable  him  to   pass  his  qualifying  examinations,  and  it  is  simply 
this,  or  the  recollection  of  it,  which  the  "  Chemical  Examiner  "  in 
India  has  to  rely  upon   when  he  enters  upon  his  work.     The  men 
chosen  are  medical  meu,  who,    when  they  see  the  chance  of  adding 
to  their  income  by  taking  a  "  Chemical  Examinership  "  as  well,  do 
so,  and   at  once  find  themselves  armed  only  with  the  remains  of 
their  student-days'  knowledge,  brought  face  to  face   with  matters 
requiring  not  only  special  acquaintance   with  chemistry,  but  also 
considerable  analytical  skill  and   experience.     The  subjects  dealt 
with  by  Chemical   Examiners  are  of  a  most  varied   description, 
from  poisoning   cases  in  which   human  life  is  at   stake,    down  to 
analyses  of   Government   stores,    dynamite,     kerosine   oil,    beer, 
raspberry   essence,  disinfecting    powders,   and  lozenges  I     Clever 
indeed  must  the  medical  man  be  who  can  do  justice  to  such  a  varied 
selection  on  the   strength   of  his    medico-chemical    experience! 
What  happens  is,  that  a  man  bungles  on  at  first,  doing  the  best  he 
can,  and,  if  he  be  a  man   of  ability,  in  course  of  time  he  gets  to 
know  how   to  deal   with  the  usual  run  of  things   submitted  to 
him,  and  what  he  does  not  know  he   finds  out  from  books.    But 
the   system  is  very  far   from  being  satisfactory,  and  it  is  not  to  be 
wondered  at    that  the  Reports  of  the   Chemical  Examiners  are  not 
fully  credited  in  the  Law  Courts.     On  looking  over  the  Reports,  I 
find  that   medico-legal  cases  and  examination  of  Government  stores 
form  the  bulk  of  the  work,  and  that  the  important   matter  of  the 
adulteration  of   staple  foods  is   one   which   but   seldom     comes 
forward. 

The  calling  of  a  Civil  Surgeon  is  medicine,  not  chemistry,  and, 
unless  he  has  had  a  special  training  in  chemistry,  he  cannot  be  pro- 
perly qualified  for  holding  a  Chemical  Examinership.  Similarly 
imperfect  and  unsatisfactory  are,  in  most  cases,  the  examinations  of 
samples  of  drinking  water  made  on  behalf  of  Municipalities.  The 
investigations  are  incomplete ;  the  collection  of  samples  is  too  often 
left  to  messengers  {peons)  who  may  take  them  from  anywhere  and 
anyhow.  Added  to  this,  the  number  of  samples  sent,  and  the  kind 
of  analysis  made,  are  determined  rather  by  the  cost  than  by  the 
importance  of  the  enquiry,  and  it  is   left   to   the   chemist  just  to 
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analyse  what  is  sent  to  him,    instead   of  carefully  selecting  such 
samples  as  shall  be  germane  to  the  enquiry. 

I  cannot  but  think  how  much  better  it  would  be  if  there  were  central  Training 
one  Central  Institution,  say  at   Calcutta,    where,    with  able  pro-  pSbiil!''M™ntmo 
fessors  and  the  best  laboratory   accommodation,    men  might  be  »PPo«'tment». 
trained  so  as  to  qualify  for  filling  the  posts  of  Chemical  Examiner, 
Municipal  Chemist,  Sanitary  Inspector,  and  such  like.     As  vacan- 
cies  arose  in   these  posts,  they   might  be  filled  by  men  who  had 
passed  out   with  a  qualifying  certificate.     In  such  an  Institution, 
too,  men  might  be  trained  in  knowledge  of  agricultural  as  well  as 
of  general  chemistry,  and  the  requirements  of  India  could  in  this 
way  be  met  from  India  itself,  and  not  be  the  subject  of  continual 
reference  to  England.     In  some  such  way,    too,  there  would  be  an 
opportunity  for  the  de-velopment  of  original  scientific  work  in  India. 
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437.  The  influence  oi.  science  upon  the  development  of  agri- 
cultural knowledge  has  been  very  marked  within  the  last  half 
century.  Inasmuch  as  Chetafstry  i's  the  branch  of  science  mOBt  nearly 
i-elatedtoagrioulture,  its  study  becomes  of  particular  importance 
when  the  improTement  of  agriculture  is  concerned.  The  need  of 
having  an  agricultUTal  chemist  Iti  India  has  been,'  Recognised  alike 
by  the  Government  of  India'  And  by  individuals  of  \^eight  in  that 
country.  There  is  scope  for  the  useful  employment  of  an 
agricultural  chemist  in  carrying  out  scientific  investigation  upon 
agricultural  problems  of  the  day  ;  in  planning  and  regulating 
agricultural  enquiry  and  experiments,  and  in  examining  and  record- 
ing the  results ;  in  maintaining  the  continuity  of  experimental  work ; 
in  acting  as  a  "  referee  "  or  "  scientific  adviser  "  to  Government  on  all 
chemico-agrioultural  matters;  in  directing  the  teaching  of  agricul- 
tural chemistry,  and  in  aiding  the  spread  of  agricultaral  education 
by  assisting  in  the  issue  of  agricultural  text-books. 

A  beginning  should  now  be  made  by  the  appointment  of  an 
agricultural  chemist  to  carry  out  the  above  duties.  He  should  be 
a  man  with  special  acquaintance  of  the  science  and  practice 
of  agricultural  chemistry,  and  should  possess  a  good  general 
knowledge  of  practical  agriculture.  The  appointment  of  such 
a  man  should  be  regarded  as  experimeniial,  and,  accordingly, 
it  would  be  suflScient  to  have  only  one  man  at  first,  who^ 
while  acting  as  "  scientific  adviser  "  to  Government,  would,  never- 
theless, be  equally  available  for  all  the  Provinces  of  In^a.  He 
must  be  given  time  and  opportunities  for  making  himself  ac- 
quainted with  the  conditions  of  Indian  Agriculture,  and  the  first 
appointment  should  not  be  for  less  than  seven  years.  His  func- 
tions should  be  primarily  those  of  an  investigator  and  adviser, 
and  not  those  of  a  teacher.  He  should  be  provided  with  a  well- 
equipped  laboratory,  and  with  an  assistant  chemist  who  shall  be 
resident  at  the  laboratory,  do  the  necessary  analytical  work,  and 
also  teach  Agricultural  Chemistry.  The  most  satisfactory  plan 
would  be  to  utilise  the  existing  laboratories  at  Dehra  and  at 
Poona,  each  for  six  months  in  the  year.  It  is  not  advisable  that  the 
"  scientific  adviser, "  or  the  assistant  chemist,  be  allowed  to  engage 
in  private  work  for  individuals. 
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Further,  it  is  very  desirable  that  men  of  mark  iu  other  sciences 
euoh  as  Botany,  Entomology,  Engineering,  etc.,  should  be  attached 
to  the  Agricultural  Department  for  purposes  o£  enquiry  and 
experiment. 

RECOMMENDATIONS.  eecommesda- 

438.  That  an  Agricultural  Chemist  be  appointed  for  India,  to 
aqt  aa  adviger  tq  Gavernment  in  chemico-agricultcirsl  njattersj  to 
oarry  out  invjestigation,  and  to  direct  MspeFiomental  Enquiry^ 

That  an  Assistant  Chemift  be  appointed,  to  act  under  the  above 
oflScer,  and  to  t«!ach  Agiueultijral  Chemistry. 

That  to  the  Agricultural  Department  should  be  attached  other 
scientific  officers,  siieji  as?  a  ^^qtaiftist,  an  Entomologist,  and  an 
Agricultuiial  Engineer,  for  the  purposes  of  Agricultural  Enquiry. 
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CHAPTER  CHAPTER  XVIII. 

iXviii. 

EusBiUKiriu.  EXPEBIIIENTAL   FARMS. 

Fabhb, 

The  oanaes  that         439.  It  may  be  Said  that  wherever  the  work   of    agricultural 
estebiuhmenV    improviement  has   been   taken  in   hand,   the  establishment  of  an 
"' Trimentai     Experimental  Farm   has    almost    invariably  been  a  part  of  the 
ms.  scheme.    There  are  very  good  reasons,  too,  why  this  should  be  the 

case.  Upon  the  carrying  out  of  the  ordinary  operations  of  the 
farm  at  the  most  favourable  moment  depends  the  success  of  hus- 
bandry, and  it  has  been  found,  over  and  over  again,  that  this  is 
hampered  by  the  concurrent  existence  of  work  of  an  experimental 
nature,  involving  special  care  and  expenditure  of  time.  When  a 
farmer's  pocket  is  concerned  it  is  hard  to  expect  him  to  leave  that 
upon  which  his  living  depends,  and  to  attend  to  voluntary  and 
unremnneriitive  labour.  When  a  wide  stretch  has  to  be  sown  at 
a  favourable  turn  of  the  weather  it  is  troublesome  to  have  to  delay 
to  plan  out  an  area,  to  measure  out  plots,  to  mark  out  paths,  or 
to  weigh  out  seed  or  manure ;  similarly,  at  harvest-time,  when  so 
much  depends  upon  getting  in  a  crop  well,  it  seems  to  involve 
tedious  delay  in  cutting  and  gathering  plot  by  plot,  in  stacking 
and  storing  separately,  in  numbering,  labelling,  measuring,  weigh- 
ing, recording,  and  checking  the  produce  of  different  small^areas ; 
80  it  comes  about  that,  under  the  press  of  sowing"  or  harvest 
operations,  the  experimental  area  is  too  often  left  to  the  last,  and 
that  which  requires  the  most  care  is  neglected,  because  there  is  not 
'  the  time  to  give  attention  to  it.  The  outcome  of  this  has  been 
that,  even  in  England,  the  ordinary  farmer  will  do  little  more  than 
leave,  perhaps,  a  bit  of  his  field  uomanured  while  the  rest  of  it  is 
manured,  or  he  will  put  some  particular  dressing  on  one  spot, 
while  the  remainder  is  treated  differently,  and  at  harvest-time  he 
will  merely  judge  by  the  eye  what  the  result  has  been.  But  he 
will  seldom  go  to  the  trouble  of  harvesting  separately  any  definite 
area  in  order  to  learn  precisely  what  its  produce  has  been  as  com- 
pared with  another.  Accordingly,  the  information  thus  gained  is 
known  to  the  individual  only,  and  even  this  is  of  an  indefinite 
and  unrecorded  nature.  Experimental  enquiry  has  thus  been  left 
to  those  whose  opportunities  or  means  have  permitted  their  sacrific- 
ing a  certain  amount  of  time  and  money,  or  else  to  agricultural 
bodies  or  Government  Departments.  Even  where  private  indivi- 
duals of  means  have  undertaken  experiments,  there  has  been  felt 
the  need  of  guidance  and  supervision,  of  accuracy  and  skill  such 
as  is  not  generally  met  with  in  the  ordinary  staff  of  a  farm,  and 
it  is  now  fairly  admitted  that,  unless  an  experiment  can  be  sepa- 
rated from  the  ordinary  farm  work,  and  have  a  man  of  special 
ability  set  over  it,  and  made  responsible  for  watching  it  and  for 
accurately  carrying  it  out,  it  is  almost  vain  to  expect  tangible 
results.    This  has  led  to  the  confinement  of  experiment  mainly  to 
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special  places,  such  as  Experimental  Farms,  or  to  the  conduct  of 
experiments  under  the  guidance  of  men  of  scientific  repute.  This 
has  been  the  ease  not  in  England  alone,  but  in  France,  Germany, 
Italy,  and  other  countries,  so  also  in  India.  Indeed,  the  circum- 
stances that  have  led  to  this  result  tell  with  more  force  in  India 
than  elsewhere,  owing  to  the  extreme  subdivision  of  the  land  and 
the  absence  of  a  cultivating  landowning  class.  Experiment  has  to 
be  carried  on,  therefore,  as  something  apart  from  the  ordinary 
work  of  a  farm  ;  it  must  not  be  hampered  by  the  latter,  and  has 
to  be  judged  apart  from  the  financial  expenditure  incurred. 

In  the  present  chapter  I  intend  to  review  the  past  working  of 
Experimental  Farms,  and  to  indicate  in  what  ways  improvement  in 
the  system  may  be  effected. 

440.  That  mistakes,  and  many  mistakes,  I  might  say,  have  ExpeSmontei 
been  made,  admits  of  no  doubt;  but  that  more  mistakes  have  not  ^"™ »"!'"''»• 
been  made,  and  that  a  far  greater  expenditure  of  money  has  not  been 
incurred,  appears  to  me  to  be  still  more  a  matter  of  wonder  when 
it  is  considered  what  has  been  the  agency  at  work  in  the  past. 
With  no  scientific  guidance,  witb  no  one  skilled  in  agricultural 
experimental  work,  and  with  nothing  but  the  direction  of  men 
having  experience  of  English  practical  farming  only,  or  of  Civil- 
ians who  have  not  even  had  this,  I  am  only  surprised  that  so  much 
has  been  accomplished.  Generally,  let  me  say  that,  after  what  I 
had  heard  before  coming  out  to  India,  and  what  I  heard  in  India 
itself,  I  found  Experimental  Farms  to  be  very  much  superior  to 
what  I  had  been  led  to  believe  I  should  find  them.  It  has  been 
my  lot  to  inspect  experiments  in  England  with  which  many  of 
those  in  India  woul  d  compare  very  favourably.  There  have  been, 
without  doubt,  a  few  men  in  India  who  have  possessed  a.  scientific 
spirit,  and  who  have  been  actuated  by  a  desire  to  work  out  agricul- 
tural improvement.  The  failing  has  been  that  the  agency  has  been 
imperfect,  and  the  continuity  uncertain.  Either  the  practical 
knowledge  or  else  the  scientific  skill  has  been  wanting ;  at  all  events, 
I  do  not  know  a  case  in  which  both  have  been  combined  in  the  one 
individual,  or  where  there  have  been  two  individuals  at  work,  one 
skilled  in  the  one,  the  other  in  the  other  direction.  In  experimental 
enquiry  something  more  is  needed  than  that  which  the  practical 
agriculturist,  the  theoretical  scientist,  still  less  the  Indian  Civilian, 
can  supply  alone.  For  want  of  a  man  combining  scientific  skill 
with  practical  knowledge,  the  work  done  at  Experimental  Farms 
has  been,  in  great  measure,  a  compilation  of  numerical  results 
rather  than  of  tangible  conclusions,  an  indiscriminate  mixture 
of  good  with  bad,  towards  the  sorting  out  of  which  little  or  no  real 
help  has  been  given.  It  is  not  enough  to  state  merely  what  has 
been  done,  and  what  results  have  been  obtained;  but  the  results 
require  to  be  criticised,  digested,  and  presented  to  the  public  in  a 
form  which  can  be  understood  at  a  glance.  People  not  directly 
interested  will  not  and  should  not  be  expected  to  wade  through  all 
the  details  of  an  experiment,  to  hear  of  this  or  that  failure,  but 
they  do  want  to  get  at  the  gist  of  the  whole,  and  to  have  it  pre- 
sented to  them  in  an  assimilable  form.     The  conclusion  I  have 
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formed  as  to  Experimental  Farms  is,  that  there  has  been  a  lot  of 
good  work  done,  but  it  is  so  buried  among  what  is  not  good  as  to  be 
almost  undistinguishable  therefrom.  A  "  sorting  process  ^'  is  what 
is  required  in  order  to  make  the  results  really  useful.  But  that 
Experimental  Farms  have  been  useless  and  extravagant  institutions 
I  am  very  far  from  admitting,  or  that  the  men  who  have  directed 
them  have  been  incapable  men  generally,  I  would  not  for  a  moment 
allow.  Where  failure  has  followed,  it  has  been  mainly  because  the 
conditions  for  success  were  not  present.  The  faults  are  those  which 
could  be  remedied  by  the  employment  of  scientific  and  practical 
skill,  and  by  having  a  continuous  instead  of  a  shifting  agency. 

mental  Farms,  the  expenditure  upon  Experimental  Farms  has  been  large.  Here 
and  there  instances  may  be  pointed  out  where  excess  of  zeal  has 
prompted  excessive  expense,  but  the  same  might,  with  far  more 
justice,  be  said  of  other  experiments  of  Government  besides  Experi- 
mental Farms.  When,  in  April  1884,  an  enquiry  was  ordered  into 
the  conduct  of  agricultural  experiments  on  Model  Farms,  the 
replies  received  did  not  indicate  that  there  had  been  any  serious 
waste  of  money,  although  it  was  allowed  that  if  economy  were 
called  for,  it  would  be  necessary  to  distinguish  between  what  was 
purely  of  an  experimental  kind  and  what  was  rather  of  the  nature 
of  demonstration;  also  that,  whereas  the  latter  might  reasonably  be 
expected  to  pay  expenses,  the  former  must  of  necessity  call  for 
direct  expenditure. 

Distinoiion  442.   My  plan  will  now  be,  firstly,  to  indicate  the  general  lines 

FjumB*"  an'd°*°' upon  which    Experimental    Farms    should    be   conducted  j  and, 
Farma.™™"^     Secondly,  to   illustrate  the  various  points  by  reference  to   existing 
Experimental  Farms  in  India. 

I  wish  at  the  outset  to  clearly  distinguish  between  Farms 
which  exist  for  the  .purpose  of  demonstration  and  those  which 
are  intended  for  pure  experiment.  The  former  are  intended  to 
show  to  cultivators  the  result  of  a  practice  found  by  experiment  to 
be  successful,  and,  therefore,  they  ought  to  be  remunerative.  In  this 
Way  I  shoud  have  no  objection  to  their  being  called  "  Model "  Farms. 
But  Farms  at  which  the  object  is  to  put  different  methods  to  the 
test  stand  on  a  different  footing  altogether.  The  object  at  these 
latter  is  to  find  out  wMcTi  of  several  practices  may  be  the  best,  and 
this  of  necessity  involves  doing  a  great  deal  that  is  of  an  unremu- 
nerative character.  To  make  such  a  Farm  a  "paying''  one  is  out  of 
the  question,  though  the  experience  gained  from  it  may  be  highly 
remunerative  in  its  subsequent  application  elsewhere.  I  intend  to 
treat  later  on  of  Demonstration  Farms,  but  to  speak  now  of  purely 
Experimental  Farms. 

Whore Experi-  443.  The  Need  of  Smperimental  Stations  or  Farms.'^Thstb  such 

are'need^dr''  ^^e  needed  I  have  already  sufficiently  shown.  I  have  enumerated 
the  reasons  -which  prevent  private  individuals  from  carrying  out 
experiments,  and  I  have  in  a  previous  chapter  (see  Chap*  XVI>  para- 
graph 406)i  Inentioned  several  subjects  which,  for  want  of  putting 
them  to    the  test,  still  await   decision.     I  may,  therefore,  take  the 
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general  need  as  granted.  It  is,  however,  a  different  question  where 
suoh  Farms  are  needed.  This  has  to  be  settled  for  each  Province 
and  for  each  district  separately.  To  establish  an  Experimental 
Farm  in  a  district,  simply  because,  in  the  abstract,  it  is  a  good  plan 
to  have  a  place  for  trying  experiments,  is  not  a  suflBcient  reason. 
The  decision  must  be  partly  based  upon  considerations  as  to  whether 
there  are  the  means  to  support  a  Farm,  and  whether  there  be  a 
suitable  staff,  but  the  main  one  should  be  whether  there  is  any 
thing  definite  to  learn,  any  particular  question  to  solve,  and  whether 
this  has  any  relation  to  the  agriculture  of  the  country  around. 
Unless  these  questions  can  be  answered  in  the  affirmative^  the  need 
for  an  Experimental  Farm  has  not  been  made  out.  A  primd  facie 
case  must  be  established  for  the  existence  of  such  a  Farm  in  any 
particular  locality. 

444.  The  Supervision   require^, — Unless  there  be  competent  The  neeefsary 
supervision  there  should   be  no  Experimental   Farm.     This  super-  ^°i""'"'''°' 
vision  should  consist  of,  firstly,  a  Director,  who  may  be  the  Director 

of  the  Provincial  Department  of  Land  Kecords  and  Agriculture, 
or  his  Assistant  Director  where  one  exists  j  secondly,  a  resident 
Farm  Superintendent  or  Manager,  who  shall  see  to  the  actual  cul- 
tivation and  to  the  carrying  out  of  the  details;  thirdly,  a  scientific 
officer  who  shall  be  available  for  the  purpose  of  advising  and  of 
assisting  in  the  examination  of  the  results  obtained,  and  also  of 
supplementing  the  work  done,  by  carrying  out  any  chemical  analy- 
ses or  investigations  involved.  Unless  there  be  the  above,  and,  of 
course,  the  necessary  staff  of  farm  labourers,  an  Experimental  Farm 
should  not  be  established. 

The  Bengal  Agricultural  Department  has  attempted  to  carry 
on  experiments  by  Assistants  employed  in  the  Department.  These 
Assistants  from  time  to  time  leave  their  office  employments  in  order 
to  visit  the  Experimental  Station  for  the  purpose  of  seeing  how  the 
work  is  going  on.  I  found,  however,  in  one  case,  that  the  FaJm 
had  only  been  visited  once  m  the  course  of  the  year.  Such  occa- 
sional supervisipn  is  of  little  practical  value,  especially  when,  as  in 
the  instance  under  notice,  the  resident  manager  w^s  a  man  of  very 
ordinary  calibre,  and  had  other  estates  to  look  after  and  other  duties 
to  perform.  When,  however,  as  in  the  case  of  the  CaT^npore  Farm, 
and  those  at  Nagpur  and  at  Bhadgaon,  the  resident  manager  is  a 
man  of  ability,  an  occasional  visit  from  a  responsible  Director  is  all 
that  may  be  wanted,  but  I  am  very  decided  upon  the  ^^vantage  q£ 
regular  inspection  and  control  by  individuals  directly  respoiisibile. 

445.  Situation  of  an  Experimental  Farm.— An  Experimental  The  Bituation  oi 
Farm  ought  to  be  so  situated  as  to  be  readily  accessible  to   those  *  ^'"™' 
who  are  likely   to  visit  it.   Thus,  it  should  not  be  too  far  distant 

from  an  important  centre,  and  yet  it  should  be  amid  agricultural 
surroundings.  If  these  desiderata  be  fulfilled,  the  Farm  may  be 
a  useful  ground  of  instruction  for  the  neighbourhood,  and  also  be 
readily  reached  by  those  who  may  visit  it  officially,  or  who  may 
supervise  it,  and  to  whom  time  will  be  a  matter  of  importancie. 
In  this  respect  with  the  exception  of  Bhadgaon  and,  possibly,  Seeb- 
pere,  existing  Farms  in  India  are  well  placed.  Bhadgaon  is,  however, 
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too  far  away  from  a  railway  station,  besides  being  a  difficult 
place  to  get  to,  owing  to  rivers  that  have  to  be  forded  j  Saidapet  is 
too  near  the  town  of  Madras ;  Seebpore  also  is  perhaps  too  near 
Calcutta  and  too  much  surrounded  with  dwellings,  besides  not 
being  in  a  suflSciently  agricultural  district. 

The  kind  of  floii.  446,  SoU  Suitable  f  Of  an  Etrperimental  Farm. — Where  the 
object  is  not  merely  to  have  a  Farm  for  the  conduct  of  scientific 
enquiry,  but  to  do  that  which  shall  be  for  the  benefit  of  the  sur- 
rounding agriculture,  the  land  chosen  should  be  composed  of  soil 
which  is  fairly  typical  of  that  of  the  country  around,  so  that  the 
results  may  be  applicable  to  as  large  an  area  of  similar  land  as 
possible.  If  there  be  two  or  more  main  types  of  soil  in  a  Province, 
this  will  constitute  a  reason  for  having  more  than  one  Farm  in  it, 
provided  the  requisite  supervision  be  available.  But  to. take  up, 
on  the  one  hand,  laud  which  is  naturally  so  rich  as  to  call  for  no 
improvement,  or,  on  the  other  hand,  land  so  poor  or  so  sandy  that  no 
one  would  think  of  farming  it  if  he  could  help  it,  is  to  render 
experiment  profitless  from  the  outset.  The  Saidapet  Farm  at 
Madras  is,  by  the  very  nature  of  its  soil,  quite  unsuited  to  be  an 
Experimental  Farm  of  benefit  to  the  Presidency  in  general.  It 
has  a  poor,  hungry,  sandy  soil,  and  the  land  is  little  better  than  a 
great  sandhill,  in  no  way  typical  of  any  large  extent  of  land 
throughout  the  Presidency.  About  other  Farms  I  have  no 
adverse  remarks  to  make  in  this  respect. 

When  a  site,  however,  is  to  be  chosen  for  purely  scientific  In- 
vestigation, closer  disciimination  than  is  supplied  by  local  con- 
siderations is  required.  Thus,  if  an  experiment  on  the  power  of  a 
certain  manure  be  devised,  the  soil  must  be  one  that  is  neither  too 
rich  nor  too  poor.  It  must  not  be  so  rich  that  the  influence  of 
manures  on  it  will  not  be  marked,  nor  so  poor  that  on  this  account  it 
is  not  ordinarily  culturable  nor  intrinsically  worth  improving.  In 
brief,  it  must  be  a  soil  that  responds  fairly  to  the  action  of  manure. 

Thesizeofan  447.     Size  of  an  Experimental  Farm. — When  an  Agricultural 

Fara?"*"**'  Department  or  other  agricultural  body  contemplates  taking  up  an 
area  of  land  for  purposes  of  enquiry  and  experiment,  the  question 
as  to  the  most  suitable  size  of  the  area  calls  for  careful  considera- 
tion. This  must  be  decided  upon  with  regard  to  the  exact  pur- 
poses which  the  area  is  to  serve,  and  the  nature  of  the  experimental, 
work  to  be  carried  out.  If  experiment  only  is  to  be  undertaken, 
and  to  be  confined  to  such  work  as  the  growing  of  new  crops  and 
new  varieties,  or  the  effect  of  different  manures  on  crops,  quite 
a  limited  area  will  do.  A  Farm  of  20  to  30  acres  would  be 
quite  sufficient  in  such  cases,  and  even  a  smaller  one  might  do. 
Similarly,  for  more  strictly  scientific  investigation  there  would 
be  no  need  to  take  up  more  than,  say,  10  acres.  In  the 
experiments  at  Woburn,  which  I  have  under  my  care  on  behalf 
of  the  Royal  Agricultural  Society  of  England,  the  main 
experimental  field  is  27 1  acres  in  extent.  Generally  speaking,  I 
would  say  that,  for  purely  experimental  work  in  crop-growing  or 
in  Daanuring,  25  acres  is  a  good  size  for  a  Farm,  and  it  would  be 
better  to  confine  the    area   to   this,  and  to    limit  the  expenditure 
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similarly,  rather  than  to  take  up  a  large  farm  with  all  the  accom- 
paniments of  farm  buildings,  cattle,  implements,  etc.  In  short,  1 
would  not  advocate  taking  up  more  land  than  was  actually  re- 
quired for  the  contemplated  experiments  and  for  their  probable 
extension.  The  larger  an  area  is,  the  greater  are  the  chances  of 
variation  in  the  soil,  and  these  variations  are  likely  to  tell  most 
injuriously  when  comparative  experimental  trials  are  being  made, 
or  when  scientific  investigation  is  concerned. 

The  objection  urged  against  such  small  Farms  is  that  they 
could  not  pay  for  the  necessary  superintendence,  whilst  larger 
ones  might,  and  at  the  same  time  give  the  Superintendent  enough 
to  do.  In  such  cases  it  would  not  be  difficult  to  add  to  the  purely 
experimental  area  a  Demonstration  Farm,  or  a  seed-growing  Farm 
(see  later  in  this  paragraph).  It  may,  however,  happen  that  ex- 
perimental work  will  be  of  a  different  and  more  extensive  nature, 
such  as  the  breeding  of  cattle,  dairy  farming,  silage-makings  or  the 
oultivation  of  crops  on  a  practical  scale,  according  to  different  ex- 
isting or  newly-introduced  systems.  In  such  cases  an  area  of  25 
acres  would  be  manifestly  insufficient,  and  the  Farm  would  require 
buildings,  cattle,  pasturags  perhaps,  and  it  should  also  be  able  to 
supply  the  necessary  crops  foi  the  maintenance  of  the  stock  ; 
whilst>  when  comparative  crop-growing  systems  are  tried,  the 
difficulties  attaching  to  the  use  of  small  plots  may  be  sufficient  to 
prevent  their  practical  adaptation  to  the  purposes  of  the  enquiry. 
The  farm,  though  really  an  Experimental  Farm  in  design,  becomes 
then  one  the  greater  part  of  which  is  cultivated  in  the  ordinary 
way,  and  a  portion  of  it  only  is  kept  as  a  purely  experimental 
area.  An  extent  of  100  acres,  or  even  more,  may  thus  be 
requisite,  but  I  do  not  advocate  more  being  taken  up  than  is 
really  necessary,  and  I  do  not  favour  the  establishment  of  such 
large  Farms  as  that  at  Bhadgaon  (Bombay),  which  covers  1,200 
acres.  A  great  deal  of  time  and  labour  must  necessarily  be 
involved  in  doing  the  ordinary  farm  work  apart  from  what  the 
experimental  area  specially  requires,  and  the  risk  attending  the 
gathering-in  of  a  crop  at  the  proper  time  is  too'  much,  and  the 
expenditure  incurred  too  great,  to  prevent  economical  conditions 
from  entering.  It  would  be  better  not  to  hamper  the  Super- 
intendent with  more  ordinary  farm  work  than  he  can  see  to 
without  neglecting  to  give  due  care  to  the  experiments,  and  it 
would  be  wise  to  set  apart  a  certain  sum  yearly  for  the  purpose 
of  experimental  enquiry,  and  to  consider  it  as  an  expense,  rather 
than  to  expect  a  Farm  Superintendent  to  make  his  farm  pay  by 
virtue  of  the  superior  cultivation  of  a  large  area  exceeding  the 
extra  cost  involved  in  conducting  experiments  over  a  portion  of  it. 
The  farm  at  Woburn,  which,  by  the  Duke  of  Bedford's  liberality, 
has  been  placed  at  the  disposal  of  the  Boyal  Agricultural 
Society  of  England,  is  130  acres  in  extent,  and  of  this  about 
one-half  is  utilised  for  experimental  crop-growing  and  for 
feeding  experiments,  the  rest  being  in  pasture,  or  else  used  for 
growing  ordinary  farm  crops.  The  experiments,  however,  in 
every  case  occupy  the  first  place,  and  everything  else  has  to  be 
subordinated  to  them.     Feeding  experiments  on  cattle  and  sheep 
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are  conducted  every  winter  season:  exhaustive  enqnivies  on 
ensilage  have  been  made,  and  yet  ample  room  has  been  found  on 
the  area  of  130  acres  for  all  purposes  of  experiment.  I  have, 
therefore,  every  reason  for  urging  that  farms  for  similar  purposes 
in  India  should  not  be  hampered  by  the  occupancy  of  a  large 
area,  and  also  for  saying  that  100  acres  or  a  little  more  will  be 
found  ample  for  all  practical  requirements. 

It  may  sometimes  be  thought  desirable,  in  addition  to  a  purely 
experimental  area,  to  have  a  "  demonstration  farm  "  or  "  model 
farm"  atteohed,  where  may  be  shown,  on  a  practical  farming 
scale,  the  results  of  what  has  been  found  successful  upon  the 
Experimental  Farm.  In  that  case  the  area  to  be  taken  up  may 
well  extend  to,  say,  50  acres.  Or,  with  the  Experimental  Farm 
it  may  be  desirable  to  include  a  seed-growing  farm,  whereon 
seed  for  distribution  to  cultivators  may  be  raised.  This  has 
been  done  at  Cawnpore,  the  experimental  area  covering  42  acres, 
and  the  seed-igrowing  part  another  12  acres,  besides  which  an 
additional  50  acres  is  used  as  a  fruit  and  vegetable  garden.  The 
oombination  of  two  such  objects  is,  1  think,  very  desirable  for 
Agricultural  Departments  to  carry  out;  but  I  would  like  the  two 
to  be,  as  at  Cawnpore,  quite  distinct.  It  is  impossible  to  state 
what  area  could  be  usetuUy  employed,  but,  speaking  broadly, 
50  acres  should  be  about  sufficient  in  most  cases  at  beginning, 
leaving  it  to  be  extended  should  occasion  arise. 

448.  Size  of  an  Bxperimental  Field. — The  size  of  a  field 
should  depend  much  upon  the  suitability  oE  the  situation  and  the 
nature  of  the  soil.  Thus,  if  10  acres  of  land  were  required,  it 
would  be  better  to  have  two  level  areas  of  five  acres  each,  than  to 
have  a  consecutive  stretch  of  10  acres  on  land  of  uneven 
character.  Similarly,  if  the  soil  varied  greatly  in  character,  or 
if  on  the  same  area  were  parts  typical  of  two  difiEerent  classes  of 
soil,  two  blocks  in  different  parts  would  afford  more  information 
than  a  single  one. 

449.  Gonditiofts  relating  to  an  ISxperimental  Field.— the  ex- 
perimental field  itself  must  be  as  level  and  uniform  in  character 
as  possible  J  one  part  must  not  be  on  high  ground,  another  on  low 
gronnd,  otherwise  Water  may  lodge  on  the  lower  level,  or  the  sur- 
face soil  from  the  upper  may  be  washed  down  to  the  lower  level ; 
the  goil  must  not  be  deep  in  one  place  and  shallow  in  another,  but 
fairly  uniform  thronghout  j  similarly,  the  soil  must  be  of  the 
same  quality,  as  nearly  as  can  be  judged,  all  over  the  area  j  trial 
diggings  should  '  be  taken  over  the  field,  in  order  to  see  that 
there  are  not  great  apjjarent  divergencies  in  these  respects  ;  the 
plots  themselires  should  be  removed  from  the  influence  of  trees, 
hedge,  or  shades,  which  may  affect  them  unequally  or  adversely. 
The  previous  history  of  an  experimental  field  should  be  ascertained, 
if  possible,  in  order  to  see  that  it  has  all  been  treated  much  alike. 
I  much  dolibt  whether  a  single  '  Experimental  Station  in  India  has 
been  started  with  any  consideration  as  to  what  the  previoiis  cropping, 
or  the  method  of  cultivation  pursued,  has  been.     The  best  plan,  on 
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taking  up  a  new  area,  is  to  grow  the  same  crop  over  the  whole  of 
it  for  a  season  previous  to  commencing  the  experiment  proper.  By 
reaping  the  first  year's  crop  over  different  parts  of  the  field  and 
weighing  it,  it  can  be  ascertained  in  the  most  practical  way 
whether  the  field  be  uniform  or  not.  If  wide  discrepancies  appear, 
then  it  is  quite  sufficient  evidence  that  some  part  or  else  the  whole 
of  the  field  is  unsuitable  for  experimental  purposes.  I  am  quite 
certain  that  many  of  the  seemingly  contradictory  and  peculiar 
results  obtained  at  Experimental  Farms  arise  from  neglect  of  a 
precaution  of  this  kind,  and  that  time,  labour,  and  expense  might 
be  saved  in  the  end  by  the  sacrifice  of  one  year  at  the  commence- 
ment, in  order  to  ensure  that  the  area  chosen  be  a  suitable  one  in 
the  matter  of  being  equal  in  crop-producing  power. 

450.  Flan  of  Experiment. — A  suitable  site,  an  uniform  field,  and  ^jj^^^j^^^j 
efficient  supervision .  being  provided,   the  plan  of  experiment  may  *^*' 
next  be  drawn  up.    It   is  greatly  from  want    of   haying  a. definite 

plan  and  a  definite  object  in  view  that  experimental  work  in  India 
has  faUed.  In  the  majority  of  cases  (and  I  would  mention  the 
Dumraon  and  Seebpore  Farms  as  examples,  though  the  same  might 
be  said  more  or  less  truly  of  the  others  also)  the  leading  idea, 
when  an  area  has  been  found  available,  has  been  to  cover  it  with 
as  many  experiments  as  it  will  hold,  regardless  of  the  possible 
developments  that  may  take  place  after  the  experiment  has  once  been 
started.  '  This  position,  I  know,  has,  to  a  great  measure,  been 
forced  upon  those  who  are  in  charge  of  such  Farms,  and  they  have 
been  expected  to  evolve  as  many  results  as  possible  in  the  shortest 
time,  and  the  abundance  of  experiments  in  progress  has  been  the 
criterion  of  activity  rather  than  the  intrinsic  worth  and  accurate 
carrying  out  of  those  that  have  been  undertaken.  There  is  a 
common  impression  that  an  experiment  can  be  carried  out  upon 
the  first  subject  which  suggests  itself,  and  that  the  more  varied  the 
forms  be  in  which  it  is  presented,  and  the  more  numerous  the 
plots  which  compose  it,  the  more  valuable  and  exhaustive  the 
enquiry  must  be.  This  may  be,  and  generally  is,  an  entire 
mistake. 

451.  The  first  thing,  in  planning  out  an  experiment,  is  to  have  ^l^f^gj^^j 
a  definite  object  in  view,    and  then  to  arrange  the  details  so  that  experimental 
they  may  best  conduce  to  the  attainment  of  the  object.  enqouy. 

Now,  experimental  enquiry  may  be  of  two  kinds. 

Firstly,  it  may  be  more  specially  scientific  in  character,  such  as-8^<aentifl«y^^^ 
the  Binding  out  of  fresh  scientific  truths  or  the  testing  of  scientific 
theories.  These  experiments  can  only  be  carried  out  under  the 
immediate  supervision  and  care  of  a  man  of  scientific  attainments, 
such  as  the  "scientific  adviser"  spoken  of  in  the  last  chapter.  The 
arrangement  of  them  and  the  entire  control  must  ba  left  absolutely 
to  him,  and  they  cannot  be  made  distinctly  popular,  or  be  always 
set  out  in  such  a  way  as  to  clearly  demonstrate  to  everyone  the 
line  of  enquiry  pursued.  Briefly,  they  need  such  explanation  for 
their  right  understanding  as  only  a  specialist  can  give.  The  area 
occupied  by  investigations  of  this  kind  will,   hovrever,  be  but 
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a  limited  one,  and  they  may  frequently  be  even  of  a  laboratory  charac- 
ter. Of  this  nature  are,  for  example  experiments  on  the  nutrition 
of  plants,  the  assimilation  of  different  soil  constituents  or  of  atmos- 
pheric gases  by  plants,  the  exhaustion  produced  by  continuous 
cropping,  or  the  effect  of  extreme  applications  of  stimulating  salts. 
These  find  their  counterpart  in  England  in  the  most  distinctly 
scientific  experiments  carried  out  at  Rothamsted  by  Sir  John  Lawes 
and  Dr.  Gilbert  and  to  a  lesser  extent  in  those  at  Woburn. 

Secondly,  experiment  may  be  of  a  more  practical  kind,  such  as 
the  testing  of  the  value  of  different  processes  already  in  use  j  the 
economical  effect  of  various  manurial  ingredients  upon  particular 
crops;  the  collection  of  information  regarding  the  outturn  of  crops  j 
the  growth  of  new  crops  and  new  varieties ;  the  trial  of  new  imple- 
ments. For  these  considerably  larger  areas  will  be  required  than 
for  the  more  scientific  investigations. 

452.  Whichever  be  the  kind  of  experiment,  in  each  alike  a 
definite  plan  must  be  set  forth.  For  the  existence  of  this,  in  scientific 
investigation,  the  expert  himself  may  be  trusted,  and  it  may  not  be 
possible,  as  noted  previously,  to  indicate  this  to  the  comprehension 
of  everyone.  But  in  the  practical  experiments  the  object  and  the 
plan  should  both  be  set  out  clearly  and  unmistakably.  I  may  be 
allowed  here  to  give  a  few  hints  illustrating  them  by  what  I  noticed 
at  Experimental  Farms  in  India.  The  first  requirement  is,  that 
every  experiment  should  have  a  distinctly  practical  bearing ;  in  other 
words,  it  should  consist  of  the  trial  of  something  which,  should 
success  in  the  experimental  stage  attend  it,  will  be  capable  of 
practical  application  to  the  farming  of  the  country,  and  effect  an 
improvement  in  it.  There  must  be  some  primd  facie  ground  for 
believing  that  what  is  tried  by  the  experimenter  may  be  carried 
out  by  the  cultivating  raiuaf.  Thus,  a  manure  might  be  tried 
which  the  raiyat  is  not  able  to  get,  either  because  it  is  beyond  his 
power  to  purchase,  or  because  it  is  not  obtainable  in  sufficient 
quantity ;  an  implement  might  be  experimented  upon,  which  would 
always  be  beyond  the  rai^a^'s  purchasing  power;  a  crop  might  be 
grown  which  would  be  of  no  use  to  him,  or  which  his  prejudice 
would  prevent  him  from  touching.  In  all  such  cases  the  experi- 
ment could  do  but  a  limited  good,  and  often  no  good  at  all.  Yet 
this  kind  of  experiment  has  been  carried  out  again  and  again  on 
Government  Farms,  and  the  fact  accounts,  in  no  small  measure,  for  a 
good  deal  of  the  odium  which  Experimental  Farms  have  incurred 
in  the  past. 

At  the  Ca'wnpore  Farm   I  found  that  the  best  result  in  wheat* 

•™p'oy«d."i'ouid  growing,  and  also  in  potato-culture,  had  been  derived  from  the  use 
of  wool  waste.  But,  ou  enquiring  where  it  could  be  obtained,  I 
heard  that  it  came  from  a  manufactory  near  by,  and  that  the  Farm 
took  the  whole  of  the  waste.  There  are  but  few  such  factories  in 
India,  and  the  amount  of  wool  waste  produced  is  insignificant. 
What  good  can  it  do  the  raiyat,  therefore,  to  know  tbat,  in  order  to 
get  the  best  crop,  he  must  use  what  is  not  even  an  obtainable 
article  ?  In  another  experiment  I  found  that  muriate  (chloride)  of 
ammonia  was  used,  a  material  far  beyond  the  power  of  the  raiyat 
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to  get,  whatever  might  be  the  benefit  to  be  derived  from  it  j  besides 
this,  the  muriate  is  one  of  the  dearest  forms  in  which  ammonia  can 
be  purchased.  Also,  I  saw  plots  on  which  the  refuse  water  from 
indigo  manufacture,  called  seet  water  (  see  paragraph  348)  was  used. 
But  it  is  only  here  and  there  that  geet  water  can  be  procured. 
Again,  for  an  experiment  to  have  been  properly  conducted,  the  plot 
for  comparison  with  the  one  treated  with  seet  water  should  have 
had  supplied  to  it  a  corresponding  volume  of  ordinary  water  in 
order  to  make  the  trial  a  fair  one,  but  I  could  not  gather  that  this 
had  been  done.  The  manures  to  be  tried  on  Experimental  Farms 
should  be  those  which  are  within  the  power  of  the  raiyat  to  obtain, 
and  which  are  in  general  use  throughout  the  country,  or  else  tfiose 
of  which  there  is  some  likelihood  that  use  will  be  made  in  the 
future.  Expensive  chemical  manures  imported  from  England  can 
at  present  have  no  place  in  the  raiyat' a  farming  system,  and,  there- 
fore, they  should  not  be  included  in  practical  experiments.  I  found 
at  the  Cawnpore  Parm  a  threshing  machine  costing  perhaps  200^., 
and  another  at  the  Bhadgaon  Farm,  while  Madras  Reports  speak 
of  an  English  seed-drill  at  the  Saidapet  Farm  which  cost  some 
70^.  Such  implements  are,  on  the  face  of  it,  beyond  the  reach  of  Eipcnsive 
cultivators,  and  it  should  be  only  under  very  special  circumstances,  "/pfaw!'^ "  ""* 
such  as  the  preferment  of  a  request  from  Government  that  they 
should  be  tried,  which  should  induce  their  purchase  for  any  Experi- 
mental Farm.  It  may  be  desirable,  perhaps,  to  know  whether  a 
threshing  machine  would  pay  to  use  in  the  event  of  wheat  being 
sold  in  bulk  or  of  its  being  required  clean,  or  else  when  coming  pB 
large  Estates.  But  these  are  exceptional  cases,  and  should  not  so  with  certain 
form  a  part  of  the  ordinary  duties  of  an  Experimental  Farm,  the  "°^^' 
primary  object  at  which  is  to  attempt  what  may  improve  the 
raiyat' s  agriculture.  At  the  Poena  Farm  I  saw  arrowroot  being 
grown,  but,  though  it  flourished  well,  there  was  the  objection  that 
there  was  no  sale  for  the  produce.  It  may  be  said,  of  course,  that 
though  a  crop  or  even  an  implement  may  not  be  immediately  avail- 
able, a  use  for  it  may  be  found  later  pn ;  such  a  case  is  that  of  the 
potato,  a  crop  first  despised,  but  now  largely  grown.  But,  though 
information  may  sometimes  be  gained  which  may  be  useful  after- 
wards, I  would  urge  that,  in  the  main,  the  principle  I.  have  enun- 
ciated should  be  kept  in  view. 

453.    Experiments  should  be  as  simple  as  possible;  they  should  J^|'p™f^°„t 
be  self-evident,   and  ought  only   to  need  the   minimum  of  explana-  sli""!*  be 
tion.     It  is  not  a  good  experiment  which  has  a  great  many  issues  ^'"^ '" 
resulting  from  it  j  an  experiment  is  not  enhanced  in  value  by  reason 
of  the  many  items  that  contribute  to  it,  or  erf  the  many  plots  which 
are  taken   up   in  its   demonstration.     There   should   be  clear  and 
definite  issues  involved,  and  one  only  rather  than  a  number.     Each 
plot  of  an  experiment  should  be  set  to  answer  some  definite  question, 
and  each  should  be  essential  to  the  enquiry  and  not  be  merely  one 
of  a  number  making  up  the  series.     If  it  be  desired  to  bring  out 
the  influence  of  any   particular   manurial   ingredient  or  chemical 
element,   the   presence  or  absence  of  that  ingredient  or  element 
should  be  the  one  varying  factor  among  conditions  otherwise  alike. 
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inmannriai  454.    When  mauurial  experiments  are  tried,  it  is  is  not  enough 

expotimenta  the  ,  .  .  ,  c      ^   i  ^  •  -l      lx. 

principle  shonid  to  mark   out  a    number  of  plots   upon   which    the    same  crop 
"'"ned  at.       jg  grown  and  to  apply  the  manures  indiscriminately,  without  relation 
to  one  another,  the  soil  or  the  crop.    Something  more  ought   to   be 
sought  for  than  to  know  that  this  particular  manure  is  better  than 
that  one ;  the  principles  of  manuring  ought  to  be  aimed  at,  and  the 
endeavour  should  be  made  to  find  out  why  it  is,  or  what  it  is  in  one 
that  makes  it  superior  to  another.     The  principle   being  involved, 
the  application   of  it  to  other  materials  embodying  that  principle, 
or  to  altogether  new  ones,  may  constitute  a  further,  and  possibly 
advantageous,  advance  in  practical  knowledge.    But  if,  as  I  noticed 
at  Dumraon,  at  Nagpur,  and  elsewhere,  a  number   of  manures  be 
chosen  without  regard  to   their   composition   or  nature,   such  as 
bones,  lime,  superphosphate,  saltpetre,  etc.,  only  empirical  knowledge 
as  to  these  particular  materials  will  be  obtained,   and  not   that   of 
the  principles   in  accordance  with  which  they  and  others  like  them 
ComnariBons      may  provc  uscf  ul.     Comparisons  shouid  be  made   upon  some  clear 
on°a  oiBa?  bM?e.  hasisj  thus,  farmyard  manure,  green-manuring,  and  night-soil  have 
a  certain  affinity,  in  that  they  all  are  what  one  may  term  "  organic 
manures" ;  but  bones  and  nitrate  of  soda  have  no   affinity,  nor   yet 
has  lime  to  either  of  the  others.    It  may  be  well  to  try  whether  phos- 
phatic   manures  or  soluble  nitrogenous  salts  are  required  for  a  crop, 
and  then  bones   might  be   tried  against  nitrate  of  soda,  but  bones 
would  be  hardly   sufficient  in  themselves  to  test  the  question,  and 
other  forms  of  phosphatic   manures    should   be   tried  as    well.    A 
further  question  may  arise,  viz.,  in  what  form  is   phosphoric  acid 
best  applied,  or  in  what  form   should  nitrogen  be  used  ?     Bach  of 
these  calls  for  an  experiment  by  itself,  which,  when  solved,  may  be 
turned  to  the  elucidation  of  the  original  enquiry. 

An  area  once  455.  The  setting-out  of  the  plan  of  an  experiment,  therefore,  is 

Hme^ftow'ardt'not  such  a  Simple  matter,  and  needs  more  knowledge  and  experi- 
fenderedaaeiBBa.  ence  than  the  amatour  agriculturist  is  able  to  command.  Nor 
must  it  be  forgotten  that  when  an  area  is  once  covered  by  a 
manurial  experiment  it  is  most  certainly  spoiled  for  future  experi- 
ments for  some  little  time  to  come,  inasmuch  as  the  manures  are 
not  dissipated  at  once,  but  their  effect  will,  as  a  rule,  be  seen  on 
subsequent  crops  as  well.  I  have  constantly  found  this  principle 
ignored,  and  experiments  have  been  started  afresh  on  ground  which 
has  been  variously  manured  during  the  progress  of  a  previous  trial. 
The  essence  of  a  comparative  experiment  is,  that  all  the  plots 
should  start  fair  and  level.  Yet  I  find  that  at  the  Nagpur  JParm 
a  complete  manurial  series  was  conducted  for  several  years  in  suc- 
cession with  manures  -thoroughly  divergent  in  character,  such  as 
saltpetre,  bone-dust,  cattle-dung,  green-manuring,  etc.,  and  then 
the  series  was  exactly  reversed,  and  manures  were  put  on  where 
others,  quite  different  in  nature,  had  been  previously  applied,  the 
land  meantime  having  had  no  opportunity  of  resuming  its  equality 
of  producing  power.  Satisfactory  results  in  such  a  case  could  act 
be  expected. 

frealmeht  and  ^^^"  ^^  *^®  Pooua  Farm  an  experiment  was  being  tried  with 

judr  (millet),  but  over  one-half  of  the  area  sugar-cane  had  been  the 
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crop,  and  over  the  other  half,  gram  (a  pulse).  Such  previous  un-  relation  to  soil 
even  treatment  of  the  land  is  quite  enough  to  interfere  with  the  Se'lo'nsKierod" 
success  of  an  experiment.  Manures  should  be  chosen  with  refer- 
ence to  the  soil  and  the  crops,  and,  in  drawing  conclusions,  it 
should  be  borne  in  mind- what  the  conditions  are.  Thus,  a  soil 
rich  in  vegetable  matter  would  not  be  the  one  on  which  organic 
manures  like  cattle-dung  or  green-manuring  might  be  expected  to 
yield  such  a  high  return  as  on  soils  less  well-supplied.  Nor  would 
soluble  nitrogenous  manures  be  Hkely  to  benefit  pulse  crops  as  much 
as  they  would  cereals.  Hence,  conclusions,  in  order  to  be  sound, 
must  not  be  laid  down  without  reference  to  the  particular  condi- 
tions that  prevail  at  any  one  spot. 

457.  I  am  in  favour  of  having  what  I  saw  at  the  Experimental  oj'aoOT'tlnuons 
Farms   at   Cawnpore  and  at  Nagpur,  vie.,  a,   continuous  series  of  mannnai  sene* 

•   t  •  ,  .1  i_  with  one  crop. 

manunal  expenments  on  some  one  or  more  staple  crops,  such  as 
wheat,  cotton,  sugar-cane,  etc.,  the  same  crop  being  grown  and  the 
same  manures  being  put  on  year  after  year.  It  may  be  said  that 
this  would  not  occur  in  practice,  as  a  rule,  but  it  is  the  way  in 
which  the  best  information  is  brought  out  as  to  the  requirements 
of  the  particular  crop,  and  also  as  to  the  effect  of  the  different 
manures  used;  the  varying  influence  of  seasons  is  eliminated,  and 
accidental  occurrences  are  corrected  by  the  sequence  of  several  years. 
Yet  this  plan  must  be  intelligently  carried  out,  and  not  in  the  way 
that  it  was  done  at  the  Experimental  Farm  of  the  Nadiad  Agri- 
cultural Association.  Mr.  Ozanne  had,  at  the  beginning,  laid  out 
the  line  of  experiment,  intending  the  Association  to  try  it  upon 
the  general  rotation  adopted  in  the  district,  but,  the  crops  having 
been  once  sown  and  the  manuring  put  on,  both  were  continued 
year  after  year  afresh,  just  because  the  "  Direcion:  sahib  "  had 
started  it  in  this  way.  On  coming  there  again,  some  years  later, 
Mr.  Ozanne  found  the  appearance  of  the  field  just  as  he  had  left 
it. 

458.  Occasionally,   feeding  experiments  have  been  undertaken.  Feeding 
For  example,  at  Saidapet  Farm   (Madras)    I   saw   a   pen   of  four  "Penments. 
sheep  being  fed  on  earth-nut   cake  with  other  foods,   and  four 
without  any  cake.     Again,   at  Poona  it  has  been  attempted  to 

gauge  the  relative  milk-yielding  qualities  of  cows  of  different 
breeds  by  taking  single  specimens  of  each.  To  anyone  who  has 
had  experience  of  experiments  with  cattle  or  sheep  it  will  be 
readily  apparent  that  to  attempt  to  draw  conclusions  from  four 
sheep  or  from  a  single  cow  is  almost  worse  than  useless,  in  fact  it 
inay  often  be  totally  misleading.  The  "  personal  equation  "  with 
farm  animals  is  so  great  that,  unless  a  sufficient  number  be  experi- 
mented on,  no  proper  conclusions  can  be  drawn.  Animals  forming 
a  part  of  an  experiment  must  be  of  the  same  breed,  the  same  age, 
and  the  same  up  bringing,  as  nearly  as  possible.  In  the  Woburn 
sheep  experiments  the  number  of  sheep  forming  each  pen  is  from 
ZO  to  30,  and  I  should  not  like  to  take  a  smaller  number.  When 
Gows  are  concerned,  there  come  in  further  considerations  as  to  the 
date  o£  calving,  the  time  of  year,  and  other  fluotuatiug  circum> 
stances  which  render  absolute  experiments  with  milking-cows  a  very 


348 


Experimental  Farms. 


IlluBtrstioDS  of 

experiments  to 

id. 


Native  and 
intxoduced 
implements 
must  be  placed 
Bide  by  Bide. 


Tlie  advantage 
of  BimnltaneonB 
experiment  in 
!erent  parts. 


expi 
difli 


The  Bize  of 

experimental 

plots. 


diflScult  and  intricate  matter.  In  the  Rotbamsted  experiments  on 
the  value  of  silage  as  against  roots  for  milking-cows,  Sir  John  Lawes 
and  Dr.  Gilbert  n  ere  not  satisfied  with  less  than  30  cows  in  each 
set.  Of  course  these  last  experiments  were  for  absolute  accuracy,  and 
I  would  not  Bay  thut  useful  general  information  could  not  be^  ob- 
tained with  a  considerably  smaller  number  of  animals;  yet  it  is 
quite  hopeless  to  attempt  it  with  half-a-dozen  sheep,  or  with  two 
or  three  cows. 

459.  I  am  strongly  in  favour,  therefore,  of  having  practical 
experiments  in  India  of  as  simple  a  nature  as  possible,  and  involv- 
ing only  clear  issues.  There  are  many  experiments  which  are  of 
this  nature,  and  a  plot  cultivated  or  manured  in  one  way  placed 
side  by  side  with  another  cultivated  or  manured  differently  may 
afford  more  information  than  any  elaborate  series  offering  several 
and  often  confused  issues.  The  greatest  good  will,  I  believe,  re- 
sult from  exhibiting  side  by  side  some  native  practice  and  another 
by  which  it  is  proposed  to  replace  it.  Of  this  kind  are  the  follow- 
ing :  deep  ploughing  versus  shallow  ploughing  ;  thin  seeding  «er- 
sus  thick  seeding ;  different  depths  of  putting  in  the  seed  ;  differ- 
ent times  of  planting  ;  different  modes  of  cultivation;  irrigation 
by  means  of  heavy  or  light  waterings ;  green-manuring  with  vari- 
ous kinds  of  crops,  and  so  on. 

Similarly,  in  the  ease  of  trials  of  implements.  It  is  not 
enough  to  exhibit  a  new  implement  and  to  show  what  it  can  do  by 
itself.  It  needs  to  be  put  side  by  side  with  a  native  one,  and, 
indeed,  the  cultivator,  before  he  is  persuaded  of  its  value,  must  work 
the  two  himself  side  by  side  on  his  own  holding,  otherwise  he  will 
go  away  from  the  Experimental  Farm  or  the  Agricultural  Show 
and  content  himself  with  merely  saying  what  a  good  implement 
the  new  one  is,  but  without  the  least  intention  of  replacing  his  own 
by  it. 

460.  One  great  advantage  of  having  all  experimental  work 
under  the  general  survey  of  a  "  scientific  adviser "  is  that,  by 
this  means  the  same  experiment  may  be  coucurrently  tried  over 
diSereut  parts  of  India.  In  this  way  general  truths  may  be 
obtained  for  the  whole  country  instead  of  for  one  particular 
spot  only.  A  uniform  result  would  be  of  far  more  lasting  and 
wide-reaching  benefit  than  more  numerous  ones  which  might  be 
the  outcome  of  the  peculiar  circumstances  of  special  districts.  I 
would  much  rather  see  a  joint  conclusion  of  this  kind  arrived  at  as 
the  result  of  experimental  work  on  Farms  than  the  many  and 
often  confiicting  conclusions  which  are  now  drawn. 

461.  A  few  words  may  be  said  in  regard  to  the  plots  themselves 
and  their  arrangement  in  an  experiment.  First,  as  to  their  size. 
In  this  respect  I  have  not  much  fault  to  find  with  what  I  saw  in 
India.  Asa  general  rule,  I  might  put  it  that  the  maximum  size 
of  a  plot  should  be  one  acre,  the  minimum  size  one-tenth  of  an  acre. 
For  merely  trying  new  crops  or  new  varieties  of  crops,  consider- 
ably smaller  plots  might  be  used,  but  where  there  is  anything  of  a 
strictly  comparative  nature  to  be   tested,  I  do  not  think    that  it  is 
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thoronghly  satisfaetory  to  take  less  than  one-teuth  of  an  acre.  I 
am  well  aware  that  much  has  heen  said  as  to  the  convenience  of 
quite  small  plots,  and  of  "  pot  culture  "  as  against  field  trials, 
but "  pot  culture  "  requires  far  more  constant  and  special  watching 
than  field  plots,  and  small  plots  are  liable  to  many  more  extraneous 
and  accidental  disturbances  than  larger  ones.  The  multiplication  The diiadvan- 
of  the  crop  of  a  small  plot  into  the  acreage  return  means  also  the  p*^s.°^''™*" 
multiplication  over  and  over  of  every  slight  error,  and  this  may 
become  a  big  one  when  taken  on  the  acre.  On  a  small  plot,  I 
contend,  the  crop  is  not  a  fair  index  of  the  acreage  yield,  for  along 
the  edges  of  a  plot  it  will  always  stand  higher  than  elsewhere,  having 
a  wider  area  from  which  to  draw  nourishment ;  on  the  other 
hand,  injury  to  a  single  plant  either  by  insect  or  vermin  pest 
or  by  disease  vrill  affect  the  produce  of  a  small  plot,  whereas  on 
a  good-sized  one  this  will  be  immaterial.  I  well  remember  being 
taken  over  an  Experimental  Station  in  England  which  was  con- 
ducted by  a  strong  advocate  of  the  system  of  small  plots.  Noticing 
a  luxuriant  deep  green  spot  on  a  patch  of  wheat  which  was  meant 
to  exhibit  the  eftect  of  withholding  nitrogen  from  it,  I  enquired 
how  this  green  spot  came,  and  I  was  told  that  the  horse  used  in 
the  ploughing  had,  unluckily,  chosen  this  particular  spot  for 
halting  a  moment  and  letting  seme  highly-nitrogenous  manure 
fall  upon  the  plot.  The  plot  was  only  one  thousandth  of  an  acre 
in  extent,  and  it  is  not  likely  that  the  horse  would  have  stopped 
similarly  one  thousand  times  while  ploughing  the  entire  acre, 
nor  would  a  hare  or  rabbit,  perhaps,  nibble  off  from  an  acre  just 
one  thousand  times  as  much  as  it  bad  done  from  a  small  plot. 
Besides  this,  although  small  plots  and  "  pot  culture  "  may  serve 
useful  purposes  in  careful  hands,  I  do  not  consider  the  results 
to  be  more  than  indications  of  what  is  likely  to  occur  on  the  large 
scale,  and,  until  confirmed  by  field  experimente  under  the  natural 
conditions  which  present  themselves  in  practical  agriculture,  they 
do  not  carry  conviction  with  them.  It  is  not  possible  in  "  pot 
culture  "  to  imitate  the  natural  conditions,  nor  the  influences  of 
tempera tuxe,  atmosphere,  water,  and  soil  which  are  at  work  in  the 
open  field. 

462.  The  system  of  having  duplicate  plots  in  an  experiment  Dnpiication  1 1 
is  a  very  wise  one.  By  this  means  an  anomalous  result  may  piSt""™  * 
often  be  cheeked,  and  a  satisfactory  one  be  confirmed  beyond 
doubt.  The  provision  of  duplicate  unmanured  plots  is  even  more 
important,  for,  by  having  these,  one  in  one  part  of  the  experi- 
mental area,  and  one  in  another  part,  it  is  at  once  established 
whether  the  two  unmanured  plots  substantially  agree  ;  in  other 
words,  whether  the  field  is  of  even  pioducing  capacity,  and,  in  this 
respecb,  suitable  for  experiment.  A  great  deal  of  trouble,  and 
also  money,  could,  I  am  sure,  be  saved  in  experimental  work,  and 
far  more  satisfactory  and  conclusive,  though  less  comprehensive, 
results  be  arrived  at,  were  this  system  of  duplicate  plots,  more 
especially  of  unmanured  or  "  standard  of  reference  "  plots,  more 
extensively  used. 


360 


Experimental  Farmf. 


fo^'Mtonaionof  ^®^*  Next,  it  is  a  wise  provision  not  to  take  up,  at  tbe  outset, 
experiments.  the  whole  of  the  spacB  allotted  to  an  experiment.  As  the  trial 
proceeds,  fresh  issues  may  present  themselves,  which  may  render 
it  desirable  to  add  other  plots  to  the  series,  or  one  part  of  the 
area  may  uot  be  as  uniform  as  another,  and  repetition  of  a  part 
of  the  scheme  may  be  desirable.  Space  for  extension  of  the  ex- 
periment in  tbe  future  should,  accordingly,  be  reserved. 

of'Vipertaentai      ^^^-  Furt-her,  it  is  a  good  plan  to  have  the  experimental  plots 
piotB.  carefully  marked  out  by  pegs,  and  divided  by  small  paths  from  one 

another,  while  the  area  covered  by  one  experiment  should  be 
separated  by  a  broader  interval  from  an  adjoining  one.  This  pro- 
vides for  the  better  supervision  and  observation  of  the  crop,  and, 
by  adopting  it,  differences  and  inequalities  can  more  easily  be 
noticed. 

A  specimen  plan      465.  I  might  here  set  out  a  simple  plan  of  experiment  which  is 
0  expenmen .    pg^pj^^jjg  q£  further  extension  if  needed,  but  which,  even  as  it  stands, 

is  quite  comprehensive  enough  to  yield   useful  results  if  properly 

carried  out. 

Supposp  the  plots  marked  N  to  be  those  on  which  an  existing 
native  system  of  cultivation  or  ordinary  method  of  manuring  is 
carried  out,  and  the  plots  marked  P  to  be  those  on  which  a  pro- 
posed new  system  is  to  be  tried,  while  those  marked  O  represent 
the  unmanured  plots  or  blank  plots  which  test  the  soil's  natural 
produce. 


following  arrangements  of  the  area,  accord- 


We  might  have  the  ^  ^ 

ing  to  the  space  at  disposal,  or  the  position  of  the  field  :— 

Plots     12  3 


0 

N 

p 

N 

0 

P 

0 

N 

P 

N 

P 

0 

1 

.      1     »     ;     ,     i 
1 

0  Blank  experiment  or  nmnannred  plot. 
N  Native  syatem  or  present  manuring. 
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*  Space  for  possible  extension  of  experiment. 


In  either  of  these  arrangements  the  carrying  out  of  experiment 
in  duplicate  would  ensure  greater  accuracy. 

..uioui  uuM         *^^*  '^^  ^^^^  ^°  instance  of  what  I  should  consider  a  good  ex- 
the  explanation  perlmeut  ou  the  mauurial  treatment  of  a  crop,  I  quote  the  following 


An  actual 
experiment  and 


Arrtutgement  of  Plots. 
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from  one   of  the  Field  Experiments  of  the  Bath  and  West  of  Eng- 
land Agricultaral  Soeiety,  conducted  in  1889  upofi  the  barley  crop. 
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Manures  per  acre. 

Upon  examining  the  above  scheme  it  will  be  seen  that  each 
plot  is  set  to  answer  some  definite  question,  thus  :— 

1 .  The   duplicate   unmanured  plots   C  and  P  give  the  natural 

unmanured  produce  of  the  soil ;  they  tell  whether  the  two 
parts  of  the  field  are  of  equal  fertility,  and  henee  whether 
the  area  is  a  suitable  one  for  experimenting  on.  Also, 
they  givfe  the  basis  for  telling  to  what  extent  any  of  the 
mauurial  applications  have  been  of  benefit. 

2.  The  plots  A  and  B  tell  whether  nitrogen  in  the  form  of 
nitrate  of  soda,  or  of  its  equivalent  in  sulphate  of  am- 
monia, is  the  better  ;  as  the  other  manures  comprising  the 
mixture  remain  the  same  in  each  case,  any  difference 
would  be  traceable  to  one  or  other  of  the  nitrogen-con- 
taining manures. 

3.  The  plots  A  and  E,  being  alike  in  all  respects  except  in  the 

presence  of  potash  salts  in  plot  A,  answer  the  ques- 
tion as  to  whether  the  addition  of  potash  is  beneficial  or 
not. 

4.  The   plots   D  and  E,  being  alike  in  all  respects  except  in  the 

presence  of  common  salt  in  plot  D,  enable  one  to  tell 
whether  it  is  advisable  to  add  salt  to  the  manurial 
mixture. 

5.  The  plots  A  and  D  answer  the  question  as  to  whether  the 
dearer  muriate  of  potash  is  better  than  the  cheaper  muriate 
of  soda  (common  salt). 

The  above  experiment  was  accordingly  designed  to  bring  out, 
with  comparatively  few  plots,  some  very  definite  issues  as  to  one 
particular  pointy  vizt,  the  manuring  of  the  barley  crop.  Further, 
it  waairied  simultaneously  upon  no  less  than  19  farms  in  different 
parts  of  England,  and  on  land  where  in  each  case  the  same  crop 
(wheat)  had  preceded  the  barley.  Hence  the  results  acquired 
special  importance,  and  the  experiment  was  an  eminently  satis- 
factory one. 

This  concludes  the  consideration  of  the  Plan  of  Experiment 
(commenced  in  paragraph  450). 
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467.  Recording  of  details, — During  the  progre-ss  of  an  experi- 
ment, details  of  what  takes  place,  either  in  the  ordinary  course  of 
cultivation,  or  else  abnormally,  should  be  recorded.  -  Thus,  there 
should  be  notes  made  of  the  time  at  which  the  different  field  opera- 
tions are  carried  out,  the  preparation  of  the  land,  the  time  of 
manuring,  of  sowing,  of  watering,  of  ripening,  and  of  harvest  and 
threshing ;  also,  special  occurrences,  such  as  those  of  heavy  rain- 
fall, continued  drought,  frost,  blight,  failure  of  plant,  injury  to  plot, 
or  other  unusual  feature,  should  be  recorded.  These  need  not  be 
made  use  of  in  a  Report,  else  it  may  be  overburdened  with 
details,  but  they  will  certainly  be  very  useful  when  the  results 
obtained  are  compared,  and  will  aid  in  explaining  the  anomalies 
which  so  frequently  present  themselves  in  an  experiment.  It 
may,  for  instance,  be  established  in  this  way  that  one  part  of  an 
experimental  plot  is  always  of  higher  natural  productive  power 
than  another,  or  that  one  part,  by  its  situation  or  exposure,  is 
more  liable  to  damage  of  crop  than  another;  all  such  irregu- 
larities should  be  taken  into  account,  and  they  can  only  be  found 
out  by  continuous  watching  of  the  experiment  during  its  progress. 

In  the  generality  of  experiments  which  would  be  carried  on 
at  Farms  in  India  it  is  desirable  that,  so  far  as  is  possible,  a  com- 
parative record  of  cost  of  cultivation  should  be  preserved,  and 
also  thatj  where  manurial  experiments  are  tried,  the  cost  of  the 
different  manures  and  their  application  should  be  noted  and 
clearly  indicated.  It  is  well  that  each  plot  of  an  experiment 
should  be  distinctly  labelled,  the  label  bearing  a  concise  descrip- 
tion, both  in  English  and  in  the  vernacular,  of  the  treatment  of 
the  plot  and  the  experiment  of  which  it  forms  a  part.  This 
should  contain  a  statement  of  the  cost  of  the  manure,  when  any 
has  been  applied.  The  importance  of  being  able  to  see  at  a 
glance  what  is  intended  to  be  conveyed  by  an  experiment  is 
obvious.  In  more  distinctly  scientific  experiments  the  factor  of 
cost  does  not  enter,  as  the  object  is  to  test  a  theory  or  ascertain 
a  truth,  whatever  the  cost  and  trouble  involved  may  be,  But  in 
experiments  that  are  to  bear  directly  upon  actual  practice  the 
question  of  relative  cost  must  not  be  excluded,  and  it  becomes 
in  the  end  the  standard  of  appeal  by  which  success  is  to  be 
gauged.  At  the  same  time,  the  very  circumstances  of  an  Experi- 
mental Farm,  the  necessity  of  using  hired  labour,  the  extra  cost 
of  superintendence,  the  smallness  of  the  plots,  the  additional  ex- 
penses involved  in  separate  cultivation,  harvesting,  threshing,  etc., 
prevent  the  statements  of  cost  from  being  more  than  relative 
in  character,  and  they  do  not  represent  actual  costs. 

468.  Recording  o/ resw^^s.^The  recording  of  results  should  be, 
as  far  as  possible,  upon  one  uniform  plan.  On  looking  over  the 
Reports  of  Experimental  Farms  I  find  that  in  the  statement  of  har- 
vest returns  the  results  are  sometimes  given  in  terms  of  increase  or 
decrease  per  plot,  as  compared  witn  the  standard,  or  unmanured, 
produce,  sometimes  in  reference  to  difference  per  acre,  and  some- 
times in  terms  of  "percentage  of  difference."  It  would  be  much 
better  if  an  uniform  system  were  maintained  throughout.     Wehn 
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the  Report  is  written  in  English,  the'  most  convenient  standard 
of  reference  is  the  acre,  and  the  weights  should  be  taken  in  tons, 
ewts.  qrs.  and  lbs.  or  else  in  bushels.  There  is  no  need  to  over- 
burden a  Report  by  stating  the  produce  "per  plot."  What  a  par- 
ticular plot  produces  is  of  no  interest ;  it  all  depends  upon  what  the 
size  of  the  plot  may  happen  to  be.  If,  however,  the  Reports  be 
written  in  the  vernacular,  it  is  difficult  to  say  which  is  the  best 
plan  to  adopt,  whether  the  local  land  measure  and  local  weights, 
or  whether  "  standard  "  ones,  should  be  taken.  The  different 
values  attached  to  the  higha  (land  measure)  and  the  ntaund 
(weight  standard)  in  the  various  Provinces  make  the  inter- 
pretation of  results  difficult.  The  Imperial  maund  of  82|-  lbs.  and 
the  English  aer«  would  probably  be  the  best  understood  "stand- 
ard." The  most  natural  plan  at  first  sight  would  seem  to  be  to  use 
the  local  equivalents,  but,  seeing  that  the  experiments  are  intended 
also  for  comparison  with  other  parts,  the  best  way  would  be  to 
adopt,  both  in  the  English  and  the  vernacular  Reports,  a  double 
system  of  classification,  the  one  local,  the  other  general,  and  to  put 
them  side  by  side,  with  the  necessary  explanatory  remarks  as  to 
the  terms  used. 

In  every  ease  I  think  that  increase  or  decrease  should  be  stated 
in  terms  of  "  increase  over  standard  plot,''  or  "  increase  over  un- 
manured  plot,"  calculated  upon  («)  the  acre,  (6)  the  local  bigha. 

In  some  Reports  I  have  noticed  that  the  attempt  has  been  not  aosirabie  to 
made  to  translate  the  results  obtained  into  a  money  figure.  It  may  ^on/y^equfva" 
be  naturally  argued  that,  since  the  money  gain  is  the  final  test,  an  lonts. 
experiment  ought  to  show  what  this  is.  The  same  feeling  has 
been  expressed  with  regard  to  EngHsh  experiments,  but  I  may 
say  that  I  have  always  upheld  the  sytem  which  I  consider  much 
better,  pj^.,  to  state  the  actual  results  obtained,  and  to  leave 
people  to  apply  them  to  their  individual  and  varying  circumstances. 
This  has  now,  so  far  as  England  is  concerned,  been  recognised  as 
the  best  plan  to  follow,  and  I  certainly  advocate  it  for  Experimental 
Earms  in  India.  The  weights  obtained  at  harvest  are  actual  ones, 
and  always  remain  good  for  purposes  of  reference  or  comparison ;  they 
axe /acts  obtained.  The  money  values  that  one  may  assign  to  the 
items  of  produce  are,  however,  hypothetical,  and  depend  entirely 
upon  the  particular  conditions  that  may  prevail  at  the  time  they 
are  made,  and  these  conditions  are  liable  to  constant  fluctuation. 
Thus,  what  may  be  profitable  under  one  set  of  circumstances  may 
be  converted  into  a  loss  under  different  surroundings  j  and  so,  while 
no  one  can  dispute  the  actual  weights  obtained,  the  translation  of 
them  into  money  figures  may  involve  erroneous  assumptions,  or, 
at  least,  assumptions  which  have  but  limited  and  local  application. 
A  single  incident  will  elucidate  this ',  it  makes  a  considerable  differ- 
ence in  farming  whether  the  price  to  be  put  on  produce  is  the 
selling  price  in  the  market  or  the  price  of  it  consumed  on  the  farm; 
often  it  may  happen  that  there  is  no'  market  for  a  certain  article 
in  one  district,  though  there  may  be  in  another;  straw  or  green 
fodder  may,  near  a  town,  be  highly  profitable  to  sell,  while, 
at  a  distance  from  a  town  they  may  have  only  their  consuming 
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valws»  It  is  decidedly  bette»,  ihierefDire,  to  state  the  results  of 
aa  experiment  as  they  are  obtained,,  and  then  to  Leave  each  person 
to,  apply  then),  to  his  individual  case,,  and  to  translate  them  into 
the  moDicy  figures  that  would  hold  good  iu  his  own  district, 

EMmination  and  469'.  Mnaminoiion-  and  Pwbl'ictttion  of  Results, — Theabsenceof 
reBuits,"'"' "  a  careful  and  critical  examination  of  the  results  obtained  has  been 
one  of  the  worst  features  of  experimental  work  in  India,  and  it 
is  largely  owing  to  thJs-  fact  that  it^  is  so  difficult  when  taking  up 
any  Farm  Report,  to  do  what  maybe  call'ed  "make  head  or  tail  out 
of'  it.**  Scmeishi'ng  more  is  needed  than  merely  to  put  down  the 
results  obtained,  and!  to  leave  them  in  a  tangled,  unassorted,  and 
often  self^contradSetory  form.  Each  result  should'  be  studied  by 
itself  first,  and'  then  ia.  the  light  of'  other  results,  and  it  should' 
only  be  allowed  to  be  put  on  record  after  it  has  stood  the  test  of 
critical  examination.  It;  has  been  said,  and  r%btly  said,  that  fail- 
ures as  well  as  successes  should  be  recorded,  and  that  there  is  often 
much  to  be  learnt  from  failures.  With  thiis  I  fully  agree,  and  I 
thiak  it  is- quite, right  that  failures  should  be  recorded,  and  the 
reasons,  if  known-,  should' be  set  out.  But,  when  an  experiment  is 
thoroughly  bad  in  design,  or  when  it  has  been  damaged  during 
progress,  or  when,  results  obtained  are  evidently  unsatisfactory  or 
contradictory,  I  cannot  see  the  force  of.  putting  out  the  experiment 
in  detail,  and  of  trying,  to  draw  eonolusionsi  from  it,  still  less  of 
burdening  a  Keport  with  it,  and  of  burying  a  good  experiment 
amidst  the  records,  of  bad  ones.  If  dtesired,  these  may  be  put  in 
a-  se-parate  section,  but  the-  main-  fieportt  should,  I  think,  consist 
purely  of  the-  record  of  those  experiments  which-  have  passed  a 
critical  examination,  and  which,  constitute  a  distinct  advance  in 
Advantage  o£  agricultural  knowledge.  The  examination  of  the  results,  it  is 
^"oTentifle  cleac,  demauds.  the  employment  of  someone  particularly  qualified 
iMmfne  msuUb.  ^°^  *^^  Work;  such. a  man,  for  instances  as  the  proposed  "scientific 
'adviser^'  Would  be.  As  I  said  in  the- last  chapter,  this  would,  I 
consider,  constitute  one  of  his  chief  duties.  When  results  are 
obtained  at  any  Experimental  Earm  they  should  be  sent  to  the 
"-scientific  adviser  "  for  his  perusal  and  examination,  and  it  should' 
be  for  him  to  say  which  experiments  are  good  and  satisfactory,  and 
to  be  placed  on  record,  and  which  ones  should  first  be  tried  over 
again,  or  should  be  omitted  altogether.  Of  course,  it  would'  be 
quite  understood  that  the  "scientific  adviser"  would  have  no  positive 
veto  on  the  publication  of  what  he  did  not  approve  of;,  all  he  could^ 
do  would  be  to  ofEer  his  opinion,  and'it  woulfli  ^ill  be  quite  open  to 
Provincial  Governments  to  print  what  they  liked.  At  the  same 
time,  however,  as  theilmperiaL  Government  wo  uld>  in  all  probabi- 
lity, issue  a  record  of  experimental' work  fbr  the:  whole  of  lidiajit 
is.  only  reasonable  to  suppose  that  they  wouldi  only  take  cognisance- 
of  what  the.'f  scientific  adviser  ^^-dfeemed' worthy  of  publication. 
The. issue  of  a  general  Report  of  this  kind,  not  for  one  Frovibee 
alone,  but  to  combine  the  results  of  work-in  the  several  Provinces, 
would;  be  very  useful. 

I  may  be  allowed  to  give,  from  my  own  experience,  an  instance; 
of  the  useful  supervision  which  such. £|i"scie!ptifip.  adviser."  cpuld,; 
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exer6ise  in  the  eliminatioA  of  bad  or  imperfect  fesultsfrom  good"  ones. 
When  asked  to  go  over  the  Report  Of  one  of  the  Experimtebtal 
Farms  in  India  (the  Farm  being,  I  might  addy  certainly  one  of  the 
best) ,  I  found  drawn  up  at  the  end  of  the  Report  the  results  ob- 
tained ioi  each.'  experiment  carried  out.  This  had  been  done  in  the 
form  recominended,  after  generat  conference  \(^ith  Ag'ificultu'raT 
Directors,  by  the  Revenue  and  AgrJcultttral  Deparfnient  in  their 
Circular  No.  143'  a,  SSth  December  1885.  In  the  column^  entitled 
*■' Goniparative  Record  of  Experiiiaents  "  were'giv6ii  no  less' than  3L 
different  results  for  tbis  6ne  Farm.  After  goitig  careiuliy  dVer  these, 
and  after  elimioailiiDg  the  dries  which  I  considered  unsatisfactory ,'  thft 
n'umbfer  6f  reyults  was  reduced  to'  11,  arid  these  11  results  Were  alF 
that  I  should  h'ave  advised  bteirig  placed  Ob  record.  It  would  be 
far  better  to' haVe,  and  far  easier  to  follow,  11  good  results- that 
would  bear  criticism,  thari  35  results,  many  of  -whidh  worild  riot. 

470.  Dissemination  of  BesitUa'.^-'UTpon  the  wide  dissemination,  Dissemination  of 
in  a  clear  and-  intelligible  form,  of  the  results  of  experiment  depends  "^^  ^' 
much  of  their  value  and  also  popularity.     There  should   not  be  too 
many  Reports,-  and  I  should  say  that,  an  annual  one  for  each    Farm 
or  set  of  Farms  is  all  that  is   needed.     There  is  no  call*  to  have   a 
Report  for  each  season's  crops. 

It  is  not  possible  to  preserve  complete  uniformity  In  the  re- 
turns, nor  to  lay  down  any  precise  plan  for  setting  out  the  results. 
One  experiment  may  require  to  be  stated  in  one  way,  another  in 
a  different  way.  Tbe  most  that  can  be  done  is  to  make  these 
as  alike  as  circumstances  will  permit,  and  to  have  one  system  of 
units  adopted  in  one  column  at  least,  of  the  returns,  so  that  tl;iey 
may  be  Comparable  at  a  glance,  and  not  have  to  be  calculated  on 
to  a  common  basis.  Thus,  to  give  results  in  one  case  in  weight 
per  acre,  in  another  in  Weight  per  local  higha,  at  one  time  in 
maunds  of  80  lbs.,  and  in  another  in  mamnds  of  40  lbs.  [as  in 
Gujarat  (Bombay)],  or  in  n/iaunds  at  28  lbs.  (as  in  Coorg),  is  sure 
to  cause  confusion ;  and,  therefore,  the  adoption  in-  one  column  of 
a  statement  in  terms  of  acres,  and  of  tons  cwts.  qrs.  lbs.,, or  else 
of  bushels,  is  necessary.  This  should  be  done  in  the  English 
Report. 

But  I  think  it  is  very  desii-able  feliat  the  Reports,  or  at  Reports  in  the 
least  an  abridged  version  of  them,  should  be  published  in  the  ™™°'"^" ''^°• 
vemacular  also,  arid  be  disseminated  in  this  form.  It  is  mainly  by 
such  means  that  the  wbrk  done  at  Eiperimiental  Farriis  can  be  po- 
pularised, alnd  its  results  be  brought  to  the  knowledge  of  the  culti-' 
Valtdre;  T  read  that  already  a'considerable  numberof  the  neighbour- 
irig'cultivators  visit  the  Cawripore  Farm;  but  if  thero  were  a' Report' 
of  the  ex|peririieritb  in  the  yerhaeulair,  tOgd;her  with  apian  of  the 
Fatlmj    &e   latter  wOuld'  b6cotri^  ah  Object   of  far  more  interest. 

This  leads   me  to   observe  that  it  would  be  a  good   plan  to  Peiioaicsi  visits 
organise  periodical  visits  to   Experimentel  Farms,  when,  under  the  pam^"™^"**' 
guidance  of-  the   Superintendent   or  Manager,  visitors'  might  be 
taken  rourid  to-  study  the  experimentsj  and  any  necessary  explana- 
tions might  be  given  on  the  spot. 

23  a 
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The  publication  and  dissemination  of  the  results  of  experi- 
ments should  be  undertaken  by  Oovernment,  and  not  be  a  direct 
charge  upon  the  Farms. 

Tho  nocDSBity  471.   Need  of  Time   and   Patience. — If,  in  any  agricultural 

^Itilrce'ln''  work,  time  and  patience  are  required,  it  is  in  that  of  experimental 
experiiucntai  enquiry.  A  result  is  really  not  a  good  one  until  it  has  been  re- 
peated, and  sometimes  often  repeated,  with  the  same  result.  It  is 
only  by  repetition  that  errors  can  be  avoided,  and  accidental  cir- 
cumstances be  eliminated.  A  difference  of  season  may  easily  cause 
a  diiference  of  crop,  or  even  of  result ;  but  by  repeating  the  experi- 
ment the  varying  influence  of  season  will  be  checked.  I  regard 
it  as  far  more  useful  to  get  one  sound  result,  the  outcome  of 
trial  in  diSerent  years,  and  under  varied  cohditions,  than  to  get 
fifty  or  even  a  hundred  results  which  subsequent  experiment 
might  disprove.  I  sincerely  trust  that,  if  a  fresh  impetus  be 
given  to  experimental  work  by  its  re-establishment  under  a  system 
such  as  I  have  proposed.  Provincial  and  Imperial  Departments  of 
Agriculture  will  recognise  that  time  and  patience  must  be  given, 
and  that  they  should  be  content  to  wait  for  solid  results,  rather 
than  that  they  should  press  those  in  charge  to  give  returns  which, 
unsupported,  have  but  little  value. 

^e^tfB^Dotiobe  ^'^2,  Financial  Test  not  criterion  of  success. — I  have  already 
applied  to  drawn  [see  paragraph  442)  a  clear  distinction  between  Farms  for 
Farms,  ecrperimental  and  those  for  demonstration  purposes,  and  in  the  fore- 

going paragraphs  I  have  mentioned,  in  passing,  several  circum- 
stances which  constitute  differences  between  farms  under  ordinary 
cultivation  and  those  devoted  purely  to  experiment.  The  financial 
result  of  the  working  of  an  Experimental  Farm  should  not  be  taken 
as  the  criterion  of  its  success.  As  I  pointed  out,  when  different 
systems  are  put  to  a  test,  there  may  be  many  which  prove  unsuccess- 
ful, and  perhaps  only  one  a  success,  or  else  all  alike  may  be  found 
to  be  inferior  to  an  existing  practice.  This  is  not  money  thrown 
away,  though  it  is  money  spent  j  knowledge  is  gained  in  this  way, 
and  it  may  be  the  means  of  saving  much  larger  expense  in  the 
future.  But  there  are  other  matters,  special  to  an  Experimental 
Farm,  which  involve  expenditure  not  ordinarily  incurred. 
When  areas  are  small,  as  experimental  plots  generally  are,  and 
when  these  are  marked  out  ani3  separated  from  one  another  by  paths, 
etc.,  their  cultivation  is  of  necessity  much  more  expensive,  and 
the  ground  is  not  so  fully  covered  as  if  a  whole,  stretch  were 
cultivated  alike.  The  application  of  manures,  or  of  watering,  is 
more  diflBcult,  and  involves  more  care  and  time;  when  harvest 
comes,  crops  have  to  be  kept  separate  on  the  different  plots,  and 
to  be  reaped,  threshed,  and  weighed  separately.  The  entire  economy 
of  labour  on  the  large  scale  is  lost  thereby.  But  it  is  in  the 
matter  of  the  employment  of  labour  that  a  heavy  burden  rests  upon 
Experimental  Farms,  and  one  which  constitutes  a  great  difference 
between  the  conditions  of  the  Farm  and  those  of  the  raiyat's 
small  holding.  The  raiyat  employs  on  his  holding  his  own 
labour  and  that  of  bis  family,  rarely  using  any  hired  labour  ; 
but    on    an     Experimental    Farm     all     must     be   hired   labour^ 
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and  it  is  often  very  hard  to  procure  this,  nor  is  the  labour  always 
of  the  best,  for  a  man  does  not  work  with  the  zeal  that  attaches 
to  his  own  cultivation, 

1  have  looked  into  the  expenditure  of  Experimental  Farms  in 
India,  and  .  although  there  have  been  instances,  especially  in  the 
case  of  Saidapet  (Madras),  of  excessive  expense  incurred,  1  cannot 
say  that  I  think  that,  on  the  whole,  unreasonable  sums  have  been 
spent  on  these  Farms.  The  Bbadgaon  (Bombay)  Farm,  com- 
prising 1,200  acres,  cost  over  and  above  receipts,  in  1888,  Rs.  990 
only,  and  in  1889,  Rs,  748  only,  exclusive  of  the  superintendent's 
salary  of  Rs,  3,000  ;  the  out-of-pocket  expenditure  on  the  Nawpur 
(Central  Provinces)  Farm  of  90  acres  was,  iu  1888-89,  Rs.  3,744, 
These  amounts  do  not  read  as  large  ones  when  compared  with  the 
600^.  to  700Z,  a  year  which  the  Duke  of  Bedford  gives  for  the 
support  of  the  Woburn  Experimental  Farm  of  the  Royal  Agricul- 
tural Society  of  England,  or  the  very  much  larger  sum  (probably 
about  3,000Z.)  annually  expended  by  Sir  John  Lawes  upon  the 
world-known  Rothamsted  experiments.  In  the  United  States  of 
America  there  are  fi4  Experimental  Stations,  all  of  which  are  sub- 
siidsed  by  the  State,  a  sum  of  3,000  /.  a  year  being  paid  to  each. 

473.  Suiiability  of  present  Experiments. — I  have  no  fault  to  find.  The  tind  of 
as  a  rule,  with  the  kind  of  experiments  which  have  been  conducted  sSe'd't'o"'^ 
on  Experimental  Farms,  and  I  would  not  suggest,  therefore,  any  Experimeatai 
divergence  from,  or  great  extension  of,  what  has  been  the  aim  in 
the  past,  for  the  general  aim  appears  to  me  '  to  have  been  good. 
What  I  do  find  fault  with  is,  the  way  of  carrying  the  experiments 
out ;  that  is,  I  blame  the  plan  rather  than  the  object.  Experi- 
ments on  the  manuring  of  particular  crops  may  be  perfectly  good 
ones  if  the  manures  used  are  such  as  are  readily  procurable,  but  if 
they  are  expensive  chemical  manures  the  object  may  be  deprived 
of  any  practical  outcome  by  the  plan  being  bad.  The  compara- 
tive produce  of  a  crop  under  different  systems  of  cultivation,  differ- 
ent methods  and  times  of  sowing,  different  depths  of ,  ploughing, 
varying  amounts  of  watering,  etc,  may  form  a  fitting  subject  of 
enquiry;  so,  also,  may  the  influence  of  the  selection  of  seed  and 
of  change  of  seed,  the  out-turn  of  crops,  the  growing  of  new 
crops  and  new  varieties  of  crops,  the  trial  of  new  implements,  etc. 
The  general  line  that  experimental  enquiry  should  take  is  to  exhi- 
bit side  by  side  a  local  practice  or  native  system,  be  it  o£  cultiva- 
tion or  of  mechanical  device,  and  another  practised  elsewhere  in 
India  or  introduced  from  abroad,  and  then  to  see  which  one  is 
the  most  successful  in  its  results. 

Then  there  are  more  extended  but  very  necessary  enquiries, 
such,  for  example,  as  that  which  Mr.  Ozanne  originated  at 
Bbadgaon,  on  the  feasibility  and  cost  of  establishing  "  Fuel 
Reserves ;  "  and,  again,  the  more  extensive  one  of  the  breeding  of 
cattle. 

474.  Seed-growing  and  Cattle-breeding  at   Farms.— But   there  |'S„''t1n^^^- 
is  still  another  purpose  which  Experimental    Farms,  in   the    broad  centresaDd 
sense,  can  usefully  fulfil,  viz.,  that   of   becoming  centres   for   the  Fa'tm.  "°  '°® 
growth  and  distribution  of  pure  and   selected   seeds,   and  for   the 
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location  of  stud  bulls,  as  well  as,  in  some  cases,  for  the  breeding 
of  cattle,  and  the  distribution  of  hulls  to  the  districts  around. 
Objects  of  this  kind  would  have  to  be  carried  out  on  an  area  apart 
from  the  more  specially  experimental  one,  but  they  might  very- 
well,  where  opportauity  serves,  form  adjuncts  to  an  Expprirnental 
Farip,  and  could  be  worked  concurrently  with  the  latter  under  the 
one  supervision.  This  is  actually  done,  so  far  as  seed-growing  is 
concerned,  at  the  CJawnpore  Farm,  whilst,  at  Bbadgaon,  cattlpr 
rearing  is  an  important  part  of  the  work  of  th(e  Farm.  Eeferpnee 
to  these  has  already  been  niade  in  Chapter  XIII,  paragraph  310, 
and  in  Chapter  XI,,  paragraph  257.  At  Cawnpore  a  separate 
area  of  1 2  acres,  attached  tp  the  Experimental  Farm,  is  utilised 
for  growing  cereals  for  sale  as  seed,  and  another  area  of  qver  50 
acres  is  kept  as  a  fruit  and  VjSgetable  garden. 

It  is  certainly  one  of  the  most  useful  functions  that  a  Govern- 
ment Farm  can  serve,  to  act  as  a  seed-distributing  centre,  and 
where  conditions  are  favourable,  as  a  cattle-breeding  farm  also, 
and  both  these  objects  might  often  be  carried  on  concurrently 
with  the  more  special  work  of  experiment. 

DemonstratioB  ^yg^  Demonstration  Farms.— 1!hete  are  other  Farms  which, 
though  not  experimental  in  character,  are  so  closely  allied  to  Ex- 
perimental Farms  as  to  call  most  suitably  for  treatment  here. 
These  are  the  "  Demonstration  Farms,"  to  which  reference  has 
already  been  made.  The  purpose  of  these  Farms  would  be  to  show, 
on  a  practical  scale,  the  result  of  what  has,  by  experimental  trial 
on  the  smaller  scale,  proved  to  be  beneficial.  By  means  of  them 
the  advantage  of  a  better  mode  of  cultivation,  of  a  new  crop,  or  of 
an  improved  impleinent,  could  be  set  forth,  and  be  brought  home 
to  the  cultivators.  It  is  not  enough  to  have  an  Experimentai' 
Farm  alone,  biifc  along  with  it  should  go  a  Farm  for  demonstra- 
tion purposes.  In  this  respect  there  is  a  decided  difference  be^ 
tween  India  and  England.  In  England  the  farmers  are  the  de- 
monstrators, and  they  are  the  distributing  medium,  but  it  is  not 
so  in  India,  and  what  is  wanted  is  the  connection  between  the 
Experimental  Farm  and  the  raii^at.  This  it  is  which  a  Demon- 
stration Farm  e^n  supply,  and  it  should  be  the  means  of  bringing 
to  the' very  door  of  the  cultivator  practices  and  processes  which 
have  been  proved  experimentally  to  be  better  than  his  own.  li\ 
this  way  the  superior  cultivation  of  one  locality  may  be  transfer- 
red to  another  where  inferior  cultivation  prevails. 

A  Demonstration  Farm  should  be  expeated  to  pay  its  expenses, 
inasmuch  as  i^  is  i^ntend^d  to  show  what  is.  ^h|  mo^t  profitable 
practice.  At  the  same  iix^e  a  certain  allowance,  mi^^t  be  ni^de  for 
the  extra  expense  of  hired  lab(^ijr,  against  whic^,  on  the  other 
|iand,  mu^t  be  put  a  fair  subsisteiiiPe"  amouip|t  for  th,e  raigat  ani 
his  family,  who  would  otherwise  be  occiipyiiig  the  land. 

andSJrtra-        476.  Private  Farms.— la  some  cases  it  may  be  possible  to  in- 

""vaKuda     ^^^^  Cultivating    landowners  to  undertake  experiments  on  theii- 

pnvae   u  a.     ^^q  jand,  or  it  may  he  advisable,  instead  of  having  a  separate 

Demonstration  Farm,  to  have  the  demonstration  carried  out  upoa 
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a  field  in  the  actual  occupancy  of  a  tenant.  I£  the  latter  be  done, 
it  may  be  necessary  to  guarantee  the  tenant  against  any  possible 
loss  arising  from  his  having  undertaken  the  trial,  and  to  award  him 
compensation  for  any  loss  of  crop  resulting  from  his  having  done 
so. 

Where  a  private  individual  undertakes  an  experiment  in  this 
way,  or  gives_  bis  land  for  demonstration  purposes,  the  portion 
devoted  to  this  ohject  should  be  under  the  notice  and  control  of 
the  Director  of  Agriculture^  or  of  the  expert  assistants  aoting 
under  him. 

Judging  from  the  number  of  instances  in  which  landowners 
have  already  given  part  of  their  land  for  experimental  purposes, 
alike  in  Bengal,  the  North- West  Provinces,  Bombay,  and  Madras, 
it  is  not  likely  that  there  will  be  any  difiSculty  in  obtaining 
whatever  land  is  required. 

In  the  North- West  Provinces  there  are  no  less  than  six  private 
farms  used  either  as  Experimental  or  Demonstration  Farms.  One 
of  the  largest  is  at  Meerut,  and  belongs  to  B>al  Bahadur  Debl 
Singh;  another  near  Cawnpore  consists  of  165  acres,  and  Is  con* 
ducted  by  Mr.  Lachman  Farshad,  Personal  Assistant  to  the  Director 
of  the  Agricultural  Department,  North-West  Provinces. 

It  has  been  mrged  with  much  weight  that  Court  of  Wards' 
Estates  could  well  he  made  Demonstration  Parms,  for  exhibiting 
what  Is  found  successful  at  an  Experimental  PStux,  and  of  thus 
bringing  the  results  to  the  cultivators'  doors.  This,  it  seems  to 
me,  might  very  well  be  done. 

Another  class  of  farm  on  which  experiments,  both  with  crops 
and  with  implements,  might  be  conducted,  is  comprised  in  the 
farms  attached  to  Government  Breeding  Studs,  such  as  those  at 
Saharanpur,  Hapur  (near  Meerut),  Hissar,  and  elsewhere. 

477.  It  now  remains   for  me  to  briefly  review  the  different  rndividaai 
Experimental  Farms  which  I  visited.    I  do  not  purpose  to  go  FMms."™'''' 
exhaustively  into  a  detailed  account  of  the  different  experiments 

then  in  progress,  still  less  into  the  past  history  of  the  several 
Farms.  What  I  wish  to  do  is  to  remark  generally  upon  the 
more  prominent  points  that  struck  me  when  I  went  to  each 
Farm. 

478.  Nort6-We»t  Provinees,—Ca,\m'por6'EaTmt  (NS'wrt™ 

Tbe  first  that  I  will  take  is  the  Cawnpore  Farm,  partly  because,  after  the  P""""''- 
Saidapet  Farm  (now  praotieally  abe^shed),  it  is  one  of  the  eailist  Expeiimental 
^ima,  and  partly  beeanse  it  is  tfae  one  whieb  I  visited  most  firectnently,  and 
followed  most  partioalaxty.    Indeed,  I  made  it  a  poinli  to  watob  bere'  the 
diffweut  crops  at  a&  the  vaxions  seasona  of  the  jear. 

Like  many  of  the  otber  Farms,  and  in  spite  of  fhe  represenfationa  mads 
by  tbose  who  carry  it  on,  the  Okwnpore  TParm  is  still  generally  tnowa  as 
tne  "  model  farm."  It  bas  been  pointed  out  that  it  neither  aspires  to  be  a 
"model," nor  yet  is  it  a  "farm "in  tbe  ordinaw  aooeptation  of  the  term. 
It  is  in  reality  an  " experimental  station"  in  tie  true  sense,  to  wbdcb.  is 
added  a  certain  area  for  the  purpose  of  growing  seleoted  seed.    As  sacb,  I  am 
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ready  to  say  that  I  consider  that  the  Cawnpore  Farm  falfils  well  the  purpose 
of  its  establishmeot.  It  is  a  ncU-conducted  Ezperimentiil  Station,  in  a  con- 
venient pontiou,  and  with  a  suitable  soil ;  and  thongh  faults  in  detail  may 
be  found  with  it,  the  fjeneral  conception  and  working  of  it  are  thoroughly 
good.  The  Cawnpore  Farm  is,  1  think,  more  like  what  an  Indian  Kxperi- 
mental  Station  should  he  than  any  other  I  met  with  in  the  country,  although 
its  younger  rival,  Nagpnr,  hida  fair  in  some  respects  to  threaten  its  leading 
position.  The  good  work  done  at  the  Cawnpore  Farm  is  due,  in  great 
measure,  to  the  succession  of  good  men  who  have  had  the  oversight  or  the 
actual  charge  of  it.  Prom  its  inception  in  1874i  through  the  energy  and 
interest  shown  by  Sir  John  Straohey,  it  can  claim  to  have  had  in  the  past 
the  help  of  such  men  as  Sir  Edward  Buck,  Mr.  J.  B.  Fuller,  and  Colonel 
Pitcher ;  while,  at  the  time  of  my  visit,  under  the  charge  of  Mir  Muhammad 
Husain  it  continued  to  do  good  and  useful  work.  In  fact  I  was  much  pleased 
with  the  Cawnpore  Farm,  and  was  not  prepared  to  find  in  India  anything 
which  BO  nearly  came  up  to  my  idea  of  what  an  Experimental  Station  should 
be.  It  is  well  to  note,  after  the  disparaging  remarks  that  I  heard  about  this 
and  other  Farms,  that  I  found  the  crops  to  be  a  great  deal  better  than  those 
on  the  adjoining  fields  belonging  to  the  oultivators  around.  On  one  side  a 
wire  fence  divided  the  fields  of  the  Farm  from  those  of  the  cultivators,  and 
the  superiority  of  the  Farm's  crops  was  most  marked. 

One  way  in  which  the  Farm  shows  that  its  design  has  suETered  is,  that  it 
bears  the  marks  of  more  hands  than  one  having  been  at  work.  An  experi- 
ment has  suggested  itself  tu  one  Director  or  Assistant  Director,  and  has  been 
carried  on  for  a  time,  and  then  been  dropped  or  modified  by  another  Director, 
This  is  the  fault  of  a  non-continuons  system  of  direction  or  saperrision.  A 
Beport  upon  the  operations  at  the  Farm  is  now  issued  once  every  year,  though 
formerly  a  separate  Beport  was  given  for  each  season. 

The  Farm  was  started  in  1874,  and  comprises  43  acres  of  experimental 
farming,  and  65  acres  of  fruit  and  vegetable  gardening.  Included  in  the  latter 
are  12  acres  put  in  cereals  for  the  purposes  of  growing  seed  for  distribution. 
Attached  to  the  Farm  is  also  a  workshop  where  ploughs,  pumps,  and  other< 
implements  are  made  and  sold,  and  where  a  collection  of  implements,  both  of 
Native  and  of  European  make,  are  exhibited. 

The  main  objects  aimed  at  by  the  Farm  are  :— 

1.  To  try  new  methods  of  cultivation,  and  to  compare  them  with  indi- 

genous ones. 

2.  To  ascertain  the  probable  out-turn  of  crops  for  each  year. 

3.  To  try  new  crops  and  new  varieties  of  crops. 

4.  To  ascertain  the  efEeot  of  manures  upon  particular  crops,  and  to  try 

the  value  of  new  manurial  agents. 

5.  To  test  new  implements. 

6.  To  grow  and  distribute  selected  seed. 

7.  To  make  and  sell  improved  implements. 

The  farm  is  very  well  placed  ;  it  is  ready  of  access  from  Cawnpore,  and  yet 
is  in  the  midst  of  cultivation ;  the  soil  is  very  typical  of  a  large  area  in  these 
Provmces,  and  the  position  of  the  experimental  field  is  all  that  could  be 
wished.  The  cultivation  is  thoroughly  done,  and  I  am  fully  satisfied  as  to  the 
care  that  is  taken  to  ensure  accuracy  in  all  details.  I  was  present,  in  April 
1890,  during  the  threshing  of  the  cold-season  (rabi)  harvest,  and  nothing 
could  have  been  more  carefully  carried  out.  In  fact,  I  would  be  inolined  to 
Bay  that  it  erred  rather  on  the  side  of  over-refinement. 

Without  going  into  details  of  the  many  experiments  which  I  saw  in 
progress,  I  will  ]ust  pass  a  comment  here  and  there  as  it  may  suggest  itself. 
In  what  IS  termed  the  "Standard- Series  Manure  Experiment"  a  cold-season 
{rabi)  crop,  viz.,  wheat,  and  a  rainy-season  {Marif)  crop,  viz.,  maize, 
are  grown  year  after  year,  the  same  manures  being  applied  each  time. 
This  experiment  has  the  great  advantage  of  being  carried  out  in  duplicate, 
and  the  plots,  which  are  13  in  number,  are  of  fair  size,  vix.,  400  square 
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yards  each.  Tbe  manures  tried  are  oow-dung,  cow-dung  ashes,  slieep-dnng, 
poudrette  (night-soil),  saltpetre,  gypsum,  bone-dust,  and  bone-superphos- 
phate. The  only  one  that  seems  out  of  place  is  the  bone-supeiphosphate, 
the  day  of  artificial  manures  being  still  distant,  but  all  the  others  are 
obtainable  by  the  raiyat.  There  ought,  however,  to  be  two  "  no  manure  " 
plots,  and  not  one  only,  in  order  to  check  inequalities  in  the  land,  and  it 
would  be  well,  too,  to  give  the  average  of  the  duplicate  plots  in  each  case.  The 
statement  of  results  occupies  no  less  than  17  different  columns  in  each  separate 
table,  a  needless  and  complicated  way  of  putting  them.  The  object  should  be 
to  set  out  the  results  as  oonoisely  and  with  as  little  extra  statement  as  possible. 
It  is  of  no  particular  interest  to  know  the  weight  of  grain  or  stalk  on  a  plot,  or 
the  percentage  of  grain  to  stalk ;  it  is  enough  to  state  tbe  results  of  grain,  stalk, 
etc.,  on  the  acre.  In  the  Woburn  (England)  Experiments  the  return  runs 
thus : — 


Manure  per  Acre, 
and  Coat. 

PEODUCE  PEE  ACEE. 

Plot. 

Dbbsbes  CoBir. 

Straw,  Chaff,  etc. 

Weight. 

Bushels. 

Weight  per 
Bushel. 

» 

For  reasons  I  have  given  before,  I  do  not  approve  of  assuming,  as  is  done 
at  Cawnpore,  a  money  value  for  the  crop,  but  I  would  leave  each  person  to 
take  the  figures  obtained  and  apply  them  to  his  own  case. 

In  a  miscellaneous  manure  series  on  wheat,  manures  such  as  briok-kiln  refuse, 
silt,  compost,  road-scrapings,  ashes  of  weeds,  and  ammonium  chloride  are  tried 
one  against  the  other,  with  the  object,  it  is  said,  of  determining  the  value  of 
refuse  not  ordinarily  used  by  Indian  agriculturists.  So  far  as  ammonium 
chloride  goes,  it  might  be  added,  "  nor  likely  to  be  used  by  Indian  agricul- 
"  turists,"  for  this  form  of  ammonia  is  about  the  dearest  of  all,  and  as  to  the 
other  materials,  they  would  never  be  alike  in  any  two  districts,  and  the  experi- 
ment can  only  have  a  local  value,  if  even  that.  I  do  not  consider  this  a  good 
experiment. 

Miscellaneous  manures  used  on  maize  comprise  woollen  refuse,  sheep-dung, 
cow-dung,  poudrette,  horse-dung,  pigs' -droppings,  and  saltpetre.  Woollen 
refuse  gives  the  best  return  by  far,  but,  as  I  said  earlier  in  this  chapter,  it  is 
not  a  manure  which  the  raiyat  can  obtain,  and  the  Farm  uses  up-  all  of  the 
local  production,  so  the  information  from  tbe  experiment  is  not  of  any  practical 
value.  It  is  very  doubtful,  too,  whether  horse-dung  and  pigs'-droppings  as 
separate  manures  have  a  practical  value  either.  There  is  no  dnplicate  unma- 
nnred  plot  here. 

A  series  of  green-manuring  experiments  on  wheat  is  designed  to  show  the 
value  of  indigo  and  hemp  as  preparatory  crops,  and  when  ploughed  in  as 
mannre,  also  of  indigo  refuse  {seet),  and  of  tbe  refuse  water  from  indigo  and 
hemp  manufacture.  So  far  as  the  previous  cropping  and  also  ploughing-in  go, 
the  experiment  is  good,  but  the  indigo  refuse  is  only  procurable  here  and  there, 
while  the  composition  of  the  refuse  waters  must  vary  very  much  in  each  sepa^ 
rate  instance.  I  do  not  notice  that  any  care  was  taken  to  put  on  tbe  compara- 
tive plots  the  same  amount  of  ordinary  water  as  was  supplied  in  the  refuse 
waters.    In  this  experiment  there  are,  very  properly,  duplicate  nnmanared  plots. 
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The  last  of  tbe  permanenl;  series  of  experiments,  tlie  foregoing  being  all 
carried  on  year  by  year,  is  one  upon  the  effect  of  plongbing  for  wheat  with 
native  ploughs  and  with  "improved"  ploughs,  to  different  depths.  This  is  a 
useful  experiment,  but  the  plots,  being  only  SOO  square  yards,  seem  to  me 
lather  enSU  to  aeoarately  test  cultivation  operations  of  the  kind.  I  would 
prefer  to  see  it  done  on  a  ooDsiderably  larger  scale,  as  the  frequent  turnings 
and  treadings  on  a  small  plot  are  likely  to  aSect.tbis  result. 

After  these  permanent  experiments  follow  a  number  of  others  of  more  or 
less  temporary  duration^  ppon  which  I  need  not  dwell  long. 

Maize  is  grown  on  the  Ameriean  plan,  as  against  the  indigenous  syntem  ; 
also  the  difieronce  between  early  and  late  sowing  is  tested.  The  early  and  late 
sowing  of  cotton,  and  the  out-turn  of  11  difFerent  varieties  of  imported  cotton 
seed,  are  tried,  and  both  form  useful  experiments,  though  the  plots  on  which 
the  varieties  of  cotton  are  grown  are  somewhat  too  small  to  test  the  question 
of  out-turn  thoronghly. 

With  sugar-cane,  different  methods  of  sowing,  including  'indigenous  ones, 
are  compared  ;  the  yield  of  different  varieties  of  oane,  and  the  value  of  cane 
left  for  a  second  year,  are  tested. 

Experiments  upon  indigo  include  trials  of  the  use  of  gypsum  as  a  manure, 
and  the  difference  of  early  and  late  sowings. 

Manurial  experiments  upon  wheat  are  made  with  cottod-seed  cake  and 
mustard  cake,  as  against  ordinary  cow-dung  and  dung  made  by  animals  fed 
with  cotton  seed. 

Then  there  are  further  manurial  trials  with  kainit  and  woollen  refuse  on 
wheat,  but  the  value  of  these  is  very  doubtful,  for  kainit  would  have  to  be 
imported,  and,  owiner  to  its  being  the  poprest  form  of  potash  salts,  it  would  be 
the  dearest  for  which  to  pay  transport ;  besides,  it  seems  absurd  to  import  kainit 
from  Germany,  with  onlj  about  23  per  cent,  of  sulphate  of  potash_  in  it,  when 
commercially  pure  nitrate  of  potash  (saltpetre)  is  made  in  India  itself*  Wool* 
len  refuse,  too,  is  not  a  procurable  manure  in  any  qauntity. 

Better  than  the  last  is  an  experiment  on  different  varieties  of  wheat,  the 
Qutoome  of  which  is,  that  a  great  deal  of  Muzaffarnagar  wheat  (soft  white)  is 
grovn  i°''  distribution,  and  also  Sisdhi,  a  hard  white  wheat,  whioh  grows  very 
high  and  is  a  late  variety. 

Varieties  of  barley  have  also  been  tried,  and  a  white  huskless  variety  has 
Veen  very  si}coessf  nl. 

Lastly,  manurial  experiments  have  been  made  with  gypsum  upon  leguminoos 
crops,  and  with  pondrette,  woollen  refuse,  kainit,  gypsum,  and  castor  cake 
upon  potatoes,  the  latter  manure  being,  as  before,  open  to  the  objection  attach- 
ing to  woollen  refuse  and  kainit ;  the  experiments  are  satisfactory  in  most  other 
respects. 

The  above,  with  a  few  others,  comprise  a  long  and,  on  the  whole,  a  very 
useful  list  of  experiments,  entailing  a  great  deal  of  labour  and  care,  but,  so  far 
B8  I  could  see,  very  well  carried  out,  and  designed  to  bring  out  the  main  points 
to  be  served  by  experiments,  vis.,  the  oempaxison  of  a  suggested  with  an  exist- 
ing practice. 

Xn  addition  to  the  above,  there  hajve  been  attempts  from  time  to  time  to 
i,Qtrodnce  new  crops,  such  as  Guinea  grass  {Paniciim  jumentornm),  for  fodder, 
and  the  variety  of  Sorghuim  saech0ratitm  known  as  surglho.  , 

The  general  out-turn  of  crops  has  been  estimated  from  plots  grown  on  the 
r^rm,  in  order  to  check  the  forecas.ts  made  for  the  Provinces.  But  thi«  ift  not 
satisfactory,  for  so  much  depends  nppn  whetb.e?  the  land  has,  been  watered  and 
manured  or  not ;  at  Cawnpore,  cattle-manure  is  used,  and  canal  irrigation  ia 
available.  The  general  out-turn  oi  wheat  in  18,88-89  was,  about  23  bushels  pe^ 
acre  over  the  Sarm. 

JmpleHieBtE!  have  bee;a  extensively  tried  at  the  Farm.,  iael-nding  diffferent 
l^inds  ol  sagaj-wills,  8ngar-«vape(ratTOff  Hiachines,  ploughs  and  pumps.  These 
havebee,n.  referred  tft  in  Chapter  XIL  paragraph  286.  The  extensive  seed 
djstjributipn  eairied  on  has  been  spoken  of  ia  Chapter  XI H,  paragraph  SIO. 
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sr  Bsefol  parage  irfaioH  the  F^m  has  served  is,  in  haying  been  the  trais- 
oand  of  a  nambar  of  apprentices  i^ho  have  eDbseqaenQy  gone  oat  to 
bams. 

a  Assistant  Director,  in  SDmmin?  up  a  recent  Report,  expresBes  his  belief 
le  Farm  has  a  real,  thonsh  possibly  slov  and  limited,  inflnence  on  the 
agricnltore.  Feo^e  often  come  to  see  it,  and  the  services  of  farm 
itices  and  labourers  are  often  borrowed.  Thus,  one  was  sent  from  here 
Central  Frorinces,  to  teach  the  making  of  the  nnrefined  sngars  termed 
id  rdb.    Apprentices  also  come  fr^m  other  places  to  leam  on  the  Farm. 

Farm  Beport  ( I  refer  to  that  of  1888-89 )  has  a  good  and  olea' 
>tion  of  the  experiments  and  their  aim.  I  wonld  point  ont  that  its 
fanlt  is  the  complication  of  the  results  by  the  giving  of  so  many 
us  in  the  tabnlai  statements.  Agmn,  it  woold  be  well  to  adopt 
r  nniformity  of  nomenclature ;  for  instance,  in  several  cases,  bighcn 
ores  are  mentioned  together,  and  in  other  cases  bighat  and   sqijare 

danger,  ^s  regards  the  future,  is  that,  owing  to  the  large  number  of 
rial  experiments,  the  land  will  be  affected  so  unevenly  that  it  will  be 
Dnlt  matter  to  find  space  for  fresh  experiments  when  needed,  or,  what 
irse,  the  results  of  the  trials  will  not  be  accurate,  owing  to  the 
nee  in  the  previous   treatment  of  the   plots  composing  them.     I  hardly 

that  manurial  experiments  are  the  most  important  ones  in  India, 
e  difficulty  is  to  get'  manure  of  any  kind  whatever.  I  wonld  rather 
lore  spaoa  given  to  experiments  in  methods  of  cultivation.  There 
1  also  he  a  reserve  of  land  kept  over,  treated  and  cropped  each  year 

alike  ;  this  wonld  serve  for  the  extension  of  experiments  as  required, 
lid   also  like  to  see  considerably  more  duplicatioii  of  experiment.      It 

so  important  to  get  a  large  nnmber  of  results  as  to  make  sure  that 

given  are  correct,  asd  this  can  only  be  verified  by  repeating  them, 
only  on  the  same  spot  but  on    fresh    land,  and  in  a  succession  of 

seems  to  me  that  the  Farm  might  will  be  made  use  of  as  one  at  which 
bulls  conld  be  located  for  the  breeding  of  good  farm  cattle.  There 
;reat  complaints  in  the  neighbourhood  that  the  Brahmani  bulls  are 
ig  scarcer  and  scarcer,  and  the  Farm  might  in  this  way  supply  the 
jncy. 

19,  Gardens  at  SalaroMPwr  and  Zucinow.  Gardens  at 

^  SaharaDpjr  I 

t  altogether  of  the  nature  of  Experimental  Farms,  though  in  theiJ '^""''"'°"* 
i.  intended  to  be  more  or  less  so,  are  the  gardens  at  Saharanpur  and 
now.  Formerly,  experiments  were  carried  on  at  these,  bat  tittle  of 
worE  now  remains,  the  gardens  being  worked  on  a  commercial  basis, 
being  realijf  only  used  for  the  saleof  p^nts  ai;d  seeds,  the  supply  of 
i  to  Government  stores,  and  for  the  training  of  gardeners. 

ne  experiments  have  been  tried  on  the  acclimatisation  of  English 
ies  of  wheat,  on  the  growing  of  the  daterpalm  {Phoenix  dactylifvrci) 
Dther  plants,  but  now  there  is  hardly  any  of  this  work  done,  and 
;h  they  form  pleasant  recreation  groniids,  and  do  good  in  providing 
>  and  seeds  for  sale,  the  gardens  can  har^  be  classed  as  Experimental 
8,  bat  only  aa  Knrseries,  which,  in  India,  take  the  place  of  those  of 
Drists  and  seedsman  of  England. 

JO.  Genital  Frovinces.—rNaigpMX  Farm : 

is  is  one  of  the,  more  recently  formed  Statip^ns,  it  haying  been  sta^d  Nagpnr  Fara 
3  present  plan  in  1'8S3,  although  previovsly^  to,  tl^  a  large  "  model,  jS^mb) 
"  as  it  was'  called^  o{  nearly  ^lOO  acres  had  existed.  The  present  Farm, 
out  90  acres  in  extent,  '67  acres  being  experimental,  and  it  is  ba^ed 
the  model  of  the  Cawnpore  Farm,  this  being  accounted  for  by  the 
ference  of'  Mr.  J.  B.  Fuller  from  the  North-West  to  th^  Gentral 
nces  abopt  that  time.  The.  out-pf-poclfet  expenditure,  on  the.  Farm  in 
^9,  was  B^  3,744  and,  in  188^.90,  Bs.  6,801,  this  latter  including  the 


364)  Experimental  Firms. 

snperintendent'a  pay,  not  before  reokoned  in._  Tlio  Farm  is  well  placed, 
being  nraid  cultivation,  and  yet  conveniently  situated  as  regards  the  town 
o£  Nagpur  ;  the  field  is  level,  the  plots  are  of  a  fair  size,  and  the  soil  is 
typical  of  large  tracts  of  better-class  land  in  the  Provinces.  If  I  took  any 
objection  to  it,  it  would  be  on  the  ground  of  the  soil  being  rather  too 
rich  for  an  Experimental  Station.  In  the  case  of  India  it  is  better,  however 
to  have  land  which  is  representative  of  the  district  than  to  have  soil  more 
distinctly  suited  to  scientific  experiments. 

The  Farm  generally,  and  the  experimental  plots,  were  evidently  well  and 
carefully  cultivated,  the  whole  was  in  good  order,  and  a  close  examination 
of  the  Beports  leads  me  to  conclude  that  the  results  are  accurately  and 
faithfully  recorded. 

The  present  Manager  is  Mr.  Mahalnxmivala,  a  careful  and  competant  man> 
who  takes  much  interest  in  the  work  of  the  Farm. 

This  Farm  and  the  Oawnpore  Farm  more  nearly  approach  what  an  Experi" 
mental  Station  should  be  than  any  of  the  other  Farms  which  I  saw  in  India. 

Cotton  is  the  chief  crop  of  the  Central  Provinces,  and  so  it  is  natural  that 
experiments  should  be  largely  concerned  with  it. 

The  first  series  is  a  manurial  one  upon  cotton.  Ordinary  oattIe~manure> 
poudrette  (night-soil),  and  bone-dust  are  tried.  There  are  several  duplicate 
unmanured  plots ;  but  in  the  statement  of  results  neither  the  quantity  of 
manure  (in  1888-89)  nor  its  cost  per  acre  are  given.  On  the  other  hand, 
details,  such  as  the  area  of  the  field,  the  serial  number  of  experiment,  the 
number  of  hand-weedings,  and  the  number  of  bullock-hoeings  might  well 
be  omitted.  The  plan  of  the  experiment  is  good,  and  (I  refer  to  the  1888-89 
Beport)  the  results  are  consistent,  and  would  show  the  soil  to  be  suitable  fof 
experiment. 

The  next  series  is  termed  "  green-soiling  on  cotton,"  hemp  being  the 
crop  used  as  manure.  By  "green-soiling"  is,  however,  properly  meant  that 
a  crop  is  grown  and  fed  o£E  on  the  land,  generally  by  sheep.  What  was  done 
here  was  green-manuring,  z.  e.,  the  ploughing  in  of  a  green  crop  preparatory 
to  patting  in  th.e  corn  crop  that  preceded  the  cotton.  In  this  case, 
again,  there  are  duplicate  reference  plots.  The  results  of  this  experiment 
are  not  conclusive,  and  their  publication  might  with  advantage  have  been 
deferred. 

Trials  were  made  with  cotton  seed  prepared  for  sowing  by  steeping  it  in 
sulphuric  acid,  to  remove  the  wool,  as  against  the  native  practice  of 
steeping  it  in  oow-dnng  and  water.  The  same  was  done  in  1886-87,  the 
results  being  then  unsatisfactory,  but  in  1889-90  they  seemed  to  give  some 
evidence  of  benefit  aoorning  from  the  sulphuric  acid  treatment.  Further 
confirmation  is  clearly  needed  before  more  can  be  said. 

After  this  follows  a  manurial  experiment  upon  til  (Sesamum  indicum). 
The  experiment,  however,  hardly  starts  on  a  fair  basis,  for  these  same 
plots,  with  the  same  manures  each  year,  had  been  previously  used  for  a 
permanent  series  with  wheat.  Consequently  the  plots  did  not  begin  level, 
and  the  experiment  is  rather  one  upon  rotation  than  on  the  til  crop  alone.  So 
little,  too,  is  known  about  the  til  crop  or  about  the  manures  likely  to  benefit 
it,  that  I  should  consider  it  better  to  take  fresh  land,  and  not  that  upon  which 
manures  had  already  been  used  for  a  number  of  years  previously.  I  should 
also  beinclined  to  regard  til  as  not  a  very  suitable  experimental  crop.  Great 
anomalies  are  seen  in  the  returns,  owing,  I  bislieve,  in  great  measure,  to  the 
previous  manuring  and  to  the  unsuitability  of  the  crop.  In  1889-89  bone-dust 
and  saltpetre  gave  a  less  produce  than  either  used  alone,  and  in  1889—90 
cattle-dung  and  bone-dust  gave  less  than  cattle-dung  alone.  It  is  possible 
that  bone-dust  has  done  no  good,  but  I  do  ?iot  believe  in  the  possibility  of 
its  doing  harm.    There  was  no  duplicate  unmanured  plot. 

In  another  case  sorgho  (^Sorghum  saecharatam)  was  grown  for  the  parpose 
of  making  sugar,  but  very  little  crystallisable  sugar  was  obtained. 

Experiments  on  silage-making  with  itiiii'  {Sorghum  vulgare)  and  Guinea 
grass  (Panicum  jumentorum)  were  ratner  more  BuoceBsful,  but  the  losses, 
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amonnting  to  33  per  cent,  in  one  case  and  49  per  oent.  in  another,  between 
the  Weights  of  green  stufi  put  in  and  the  silage  taken  ont  are  far  too  high. 
Where  silage  is  to  be  made  every  year,  I  woold  oertainly  advocate  brick 
or  masonry  silos  in  preference  to  those  merely  dog  in  the  soil,  which  have  only 
earthen  sides  and  bottom. 

The  ont-tam  of  crops  is  gathered  from  other  plats  on  which  some  12 
different  crops  are  grown.  So  mnch  depends,  however,  on  the  soil  and 
the  manuring  given  that  the  results  are  bat  of  limited  valae. 

With  eold-season  {rdbi)  crops  trials  have  been  made  on  the  effect  of 
embanking  land  in  the  case  of  wheat  and  linseed.  The  results  are  not 
ercouraging,  but  the  native  method  had  not  been  properly  studied  previons 
to  the  commencement  of  the  trial. 

Green-mannring,  or  green-soiling,  as  it  is  inaccurately  called  in  the 
Beport,  has  been  carried  out  with  wheat  and  linseed,  and  in  another  part 
difierent  manures,!  such  as  bone-dust,  gypsum,  dung,  and  hemp,  have  been 
tried.    In  neither  case  are  the  results  properly  comparable. 

The  most  satisfactory  series  has  been  the  permanent  one  on  the  manuring 
of  wheat,  this  orop  having  been  grown  jear  after  year,  with  the  same  manures 
each  year,  these  being,  all  of  them,  such  as  might  well  be  used  for  wheat. 
The  existence  of  this  experiment  in  duplicate  adds  much  to  its  value.  What 
is  wanting  in  the  statement  is  the  cost  of  the  manures.  The  duplicate  experi- 
ments agree  very  fairly  with  one  another,  several  distinct  issues  are  hroaght 
ont,  and  the  influence  of  season  is  checked  by  the  repetition  year  after  year  ; 
altogether,  the  experiment  is  a  very  good  one. 

The  averages  are  also  given  for  the  past  five  years,  and  the  following 
interesting  comparisons  with  the  Woburn  (Gngland)  experiments  for  10  years 
may  be  drawn  : — 


-    { 
^    { 


{ 


Nagpur 
Woburn 

Nagpur  , 
Woburn 

I^gpOT 

Woburn 


Manures  per  Acre. 


No  manure        ... 
ditto  .        . 

Saltpetre,  240  Iba.    . 
Nitrate  of  soda, 275  lb&     . 

Cattle-'dung.  6  tons  . 
Farmyard  manure,  4  tons 


Prodnce  of  Wheat. 
Baebels  per  Acre 


13 
17 

m 

24 

141 

21 


Frodnce  of  Straw, 
Cwt,  per  Acre. 


9 
17 


14 
25 


la  the  returns  no  attempt  has  been  made  (and  I  think  wisely)  to  assign 
any  money  value  to  the  different  yields.  T  do  nut  like,  however,  the  method 
of  returning  the  produce  as  "  percentage  of  increase  over  produce  of  unmanured 
plot ; "  it  would  be  much  better  to  simply  give  it  as  "  increase  per  acre  over 
numanured  produce. " 

An  experiment  more  of  the  nature  of  scientific  enquiry  is  that  termed  "  the 
Ville  series  "  ou  wheat.  A  complete  manure,  composed  or  ammoninm  chloride, 
superphospate  of  lime,  snlphate  of  potash,  and  sulphate  of  lime,  is  used  on  one 
plot,  and  on  the  others  o^e  of  the  ingredients  is  in  succession  omitted  and  the 
rest  pnt  on,  the  object  being  to  see  which  constituent  it  is  that  the  plant 
requires  most. 

In  addition,  trials  have  been  made  with  different  sugar-mills ;  different 
varieties  of  wheat  have  been  grown  ;  selected  cotton  seed  has  been  distributed 
to  cultivators;  and  a  limited  number  of  new  implements  have  been  sold. 

But  one  of  the  chief  functions  which  the  Farm  performs  is  that  of  being 
the  training  and  instrnctiou  ground  for  the  Agricultural  Class,  of  which 
further  mention  will  be  made  in  the  next  chapter. 

The  Nagpur  Farm  has  not  had  the  advantage  which  the  Cawnpore  Farm 
enjoys,  of  beini;  old  enough  for  the  character  or  the  qualities  of  the  land  to 
be  sufficiently  brought  out,  and  there  is  still  a  good  deal  to  be  learnt  about 
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it  before  experimental  woTk  can  be  f  ftllt  eatietfiaotdry.  Besides  this,  the  soil 
does  not  appear  to  me  so  well  salted  as  the  Gawnpore  one  to  the  purposes  of 
experiment.  In  generalj  the  plan  set  fortb  is  g^od,  and  the  details  are 
aooarately  carried  ont,  bnt  the  results  reqaire  a  good  deal  of  cal'eful  Sifting 
before  it  can  with  any  safety  ha  stated  that  a  definite  conclnsion  is  warrantedi 

At  the  close  of  the  Report  i8  a  summary  or  *'  comparative  record  "  o£ 
results.  This  is  done  in  accordance  with  the  recommendations  of  the  Agricul- 
tural Conference  whichmet^inCalO'Dtta/ in  1884,  but  this  summary  is,  I  think, 
both  useless  and  misleadiog.  The  same  result  ie  made  use  of  over  and  over 
again  to  institute  comparisons',  even  where  the  conditions  Lave  been  quite 
diverse,  and  the  consequence  is^that  if  a  conolusion  be  faulty  from  any  reason, 
it  is  brought  in  time  after  time,  and  may  lead  to  other  faulty  oonclusions 
being  drawn,  even  where  the  immediate  premises  are  good. 

jombay  Farms.  481.  Bonilay  Farmi.-^'the'  Bombay  Govertiinent  owns  two 
Experimental  Farms,  one  at  f'odnsl,  the  other  at  Bliadgaon,  near 
Paehora,  in  Khandesh.  But  neither  is  experimental  in  the  full 
sense,  the  Poena  f'arm  being  used  mostly  for  educational  purposes 
in  connection  with  the  agricultural  branch  o£  the  Poena  Ooliege 
of  Science,  and  the  Bhadgaofl  Farm  appiloaching  more  to  a  "  Model- 
Farm  "  than  any  other  ill  India',  and  being  also  devoted  largely 
to  the  breeding  of  cattle. 

The  Farms  are  the  outcome  of  ih'6  movement  in  1869  to 
establish  "Cottoii  Farms  ^'  in  India,  At  the  time  of  the  AmfSri- 
can  Citil  War  attention  was  turned  to  India  as  a  main  source  of 
the  future  cotton  supply,  and,  accordingly,  "  Cotton  Farms  "  were 
established' throughout  that  country  under  the  charge  of  men  sent 
out  from  England,  but  who,  as  a  rule,  were  really  nothing  better 
tbau  gardeners.  After  the  Civil  War  was  over,  the  cotton  trade 
returned  to  its  normal  state,  and  the^  Farms  then  became  Model 
and  Experimental  Farms,  and  were  transferred  in  1873  from  the 
Cotton  Commissioners  to  the  Provincial  Governments,  In  a 
few  cases  the  "  cotton  farmers "  brought  over  were  i-etained  as 
Managers  of  the  Farms,  but  in  most  cases  they  were  found 
unfitted  for  the  duties. 

Bhadgaon  Farm.        482.  ^^^  Bhadgaon  Farm 

comprises  1,200  acres,  of  which  only  65  acres  are  experimental,  and  600 
acres  are  cultivated  in  the  ordinary  course,  the  remainder  being  grazing  and 
pasture  land.  In  1888  the  loss  on  the  Farm  was  Es.  990,  not  including  the 
Superintendent's  pay  of  Es.  3,000 ;  in  1889-90  it  was  Es.  3,7413,  including  the 
Superintendent's  pay.  This,  therefore,  represents  the  net  cost  to  Government. 
It  is  not  an  Experimental  Station  in  the  sense  that  Cawnpore  and  Nagpnr 
are,  bnt  is  really  a  farm  where  improved  cultivation  is  attempted,  where  cattle 
are  bred,  and  where,  now  and  again,  a  few  experiments  are  tried  over  a  limited 
area. 

Regarding  it  simply  as  a  Farm,  I  may  express  my  opinion  that  I  think  it 
is'oarried  on  Very  ably,  and  that  it  is  doing. genuine  good  work,  although  ,the 
results  may  be  slow  in  showing  themselves.  In  regard  to  crops  grown,  there 
is  a  striking-,  superiority  over  those  of  the  cultivators  around,  and  in  this  respect 
the  Farm  may  rightly  be  termed  a  "  model "  one.  Mr.  P.'  E.  Mehta,  the 
Manager,  and  a-  Diploipa  holder  from  Cirencester,  is  a  capable  afad  thoroughly 
pratical  man,  who  takes  great  interest  and  displays  much  assidiiity  in  carrying 
out  the  work.  He  is  one  who  can  and  does  tnrhhis  hand  to  anything  that 
is  required  on  the  Farm,  and  is  himself  no  mean  "  cattle  doctor.  "  I  was 
greatly  pleased  with  the  Bhadgaon  Farm  as  a  general  though  not  Experimental^ 
Farm,  and  I  think  that  it  is  most  creditable  thatthe  expense  incurred  by  it'i«' 
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so  gmall  as  it  is-.    Tke  amonnt  spen't  is  really  yerj'  tvifling',  and  tli«  Bctroiitage^ 
it  is  likely  to  afford  in  the   f  uinTe  as  a  tiaaniog  ground,  wben  a^iouiltui^ail 
education  is  mora  developed,!  will  Be  very  cheaply   obtained.    I  am  quite  sure 
that  few  of  those  who  complaia  of  the  expenditDre  innnrred  can  have,  been  at 
the  Farm^  or  have  taken  the  trouble  to  see  how  it  is  actually  worked,  or  h'o# 
favourably  it  eomparres  with  the  cultivation  around.     Least  of  all  can  they  have 
Been  the  Mcellent  herd  of  eattlJe,oT  have  noticed,  as  they  mrght  mbst  certainly 
liave  doB^  the:  impress  whiah  it  is  beginning  to  mahe  upon  the  stock  of  the 
district.    Thereare  respects,  undoubtedly,,  in  which  the  Bhadgaon  Farm  Uight 
be  improved,  but  it  isy  I  tun  confident,,  an  institution  of  whiohi  the'  Bombay 
Government  and  Agrioultnial  Department  may  very  woU  be  prcmd.    It  is  sut« 
prising    to  me    that   the    expenses  arei    so  nearly   mist,    fo£  it  has     to 
m  remembered  that   the  pTodnce    of  the   different   fields  is    all  gathered 
eepacately,    and  thiashed^  andt   weighed    sepao'ately,    many  reoordsi   haw    to 
be   kept,   and   hired    labour  has  to  be    employed.    If  the>  cropsi  oould  be 
aUpnttogether,  and.  thrashed  flnd  atorel at  once,,  the  Farm  would  be  a.blo  to 
pay  its  expenses  qpite  well,  butthenit  wouldbe  a  pity  toloae  tbe  informa* 
tion  that  can  be  obtained  herei    Siseing.  this,,  I  do  not  think  that  the  Sn^erinr 
tendent  ought  to  be  needlessly  tied  down  by  considerations  o£  cost.    It 
would  be  much  better  to  devote  annually  to  the  Farm  a  certain  sum  which 
past  experience  has  shown  it  to  require,  and  so  long;  as  the  Fanu  is  con- 
ducted as   at  present,  the  Bombay  Government  may   be  assured  that  the 
money  is  not  being  nselessly  expended.    It  is  reckoned  that  about  Bs.  5,000'' 
a  year  are  wanted,  and  I  should  not  csd'I  this  out  of  the  way,  seeing  that  the 
out-of-pooket  expenditure  on  the  Wobum  Farm  of  the  Ewal  Agri'onltnrar 
Society  of  England  amounts  to  nearly  600Z.  annually,  ana  the    acreage  is' 
about  the   same  as  at  Bhadgaon.     I  cannot  help  noting  the  tendency  of 
CommiBsioners  and  Collectors,   and   Under-Secretaries,    who  report  on    the 
Farm,  tO'  devote  theii  remarks:  principE^ly  to- the  finwneial  side;  aind'to  say 
but  little  as'toithe  way  in  which  thaFarm  ia  influencing  the  agrioulturej  and' 
more  especially  the  cattle,  of  the  neighbourhood. 

I  need  not  say  more  than  I  have  given  in  Chapter  XI  (paragia'ph  255)' 
about  the  cattle-breeding  operations  at  Bhad^aoo,  in  order  to  show  that 
the  Farm  is  doing  good.  The  readiness  of  the  peoplb  to  buy  the  young 
stook  is  a  proof  that  the  operations  are  appreciated.  It  is  to  stock-lireeding, 
purposes  that  the  Bhadgaon  Farm  should  be  more  particularly  devoted,  and' 
this  has  now  been  recognised  by  the  Government.  Forty  acres  of  land  have 
been  set  apart  for;  field,  experiments,  but  beyond'>  this  it  is  not  intended  to 
carry  on  unremunerative  trials.  This  area  has,  very  properly,  been  sown  ail- 
over  with  the  same  crop,  in  order  to  equalise  it  before  beginning-  any  regular' 
experiment.  Such  esperimenta.  as  have  been  condaoted  have  been' upon>  the' 
growing  of  different  varieties  of  cotton,  different  kinda>of  wheat  and  barleyj 
the  pickling  of  grain,  the  prevention  of  weevil  in  grain,  and  the  growth  of 
special  crops  and  trees,  s\io)iB&.SkriOYltoai,Mm-dim.{Caesalpi'iiiacariariaiSi 
material  used  in<4anning),  mangoes,  and  guavas,.  as  also  on  the  making-  of- 
silage  and  the  trial  of  certain  implementsw  More  recently  an  experi- 
ment has  been  started  on  the  cost  of  establishing  a  "fuel  and  fodder  reserve." 
This  I  have  referred  to  in  Chapter  VIII  (paragraph  186).  Silage,  has  been 
made  without  diESealty,  and  since  Ileff  liidia  the  experiment  has  been  tried 
to  make  a  "  stack  silo"  in  the  open,,  instead  of  digging  a  pit  in  the  ground. 
Mv.  Ozanne,  the  Director  of  the  Agricultural'  Departknent,  is  endeavouring; 
to  keep  up  the  supply  of  pure  Vani  and' /wi '  cotton  (Berar  I'ong-staplfed' 
varieties);  by  growing' them  at  the- Farm,  as  also  A'merican' varieties  whiok 
have  been-acclimatised^  at  Dharwar.  A'  certain  amount-  of  selected  seed  of' 
different  kinds-  is  yearly  distributed  fl-om  the  Farm,  and. there  are  seven  iron' 
snir  -mills  which  are  let  out  on  hire  in  ttie  district;  Goats  thrive  well' at'  the 
Farm, , and  have  now  replaced  the  sbeep.withj  which,  it.  was  intended  to  tty 
improvements.  The  cattle  are:  a  pedigree  herd' of  thBjMysora  breed,  knowni 
as  Khillari,  and  Malvi  cows  are  kept  as  nurse  oowa.  A  Government  stallioBi 
(Arab)  is  also  located  here,  but  is  not  much  appreciated  as  yiet.. 

A  great  fault  of  the  Farm  is  its  isolation ;  it  is  hard  to  get.  to  and  con? 
seqnently  cannot  be  easily  visited.  H'alf'a-day's  journey,  has  to  be  taken 
from.  tha.  nearest  statioDi  and  several  rivers  have  to  be' crossed' or  fdtdfe^'. 
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Foona  Farm. 


7he  Farm  is  nnneceasarily  large,  and  is  not  snited  as  an  experimental  areSf 
The  distance  from  any  large  town  makes  the  sale  of  the  produce  not  so 
lemunerative  as  it  would  otherwise  be.  In  many  ways  the  cultivation  is 
snperior,  and  I  noticed  here  an  attempt  made  to  preserve  the  oattle-mannra. 
A  large  quantity  is  made  and  kept  in  a  pit,  but  it  might  be  improved  in 
quality  if  better  stored,  tamed  over  occasionally,  and  men  heaped  together 
more  closely ;  it  was  allowed  to  lie  too  loosely  and  to  become  too  dry ;  a 
large  amount  of  straw  and  stalks,  which  might  quite  well  have  been  ased 
for  litter,  was  left  in  a  dry  state,  and  not  mixed  up  with  the  cattle-droppings 
and  so  allowed  to  decay,  while  the  urine  from  the  sheds  was  wasted  to  a 
considerable  extent,  and  during  the  rainy  season  it  mingled  with  the  rain 
water  from  the  spontings  of  the  sheds.  It  would  be  much  better  to  spread  the 
dry  stalks,  straw,  or  even  fine  earth,  under  the  cattle,  and  thus  to  soak  up  the 
urine.  By  showing  how  this  could  be  done,  Government  Farms  like  BhivdgaoQ 
might  prove  good  practical  examples. 

There  is  an  educational  purpose  that  the  Bhadgaon  Farm  mitrht  usefully 
fulfil.  It  would  be  a  capital  place  at  which  to  send  into  residence  for  a 
time  the  agricultural  students  of  the  Foona  College.  Here  they  might  see 
carried  out  on  a  practical  scale  what  they  had  learned  theoretically,  and  they 
might  do  the  actual  farm  work  themselves  at  Bhadgaon.  A  practical  class 
of  this  kind,  following  upon  the  instruction  given  at  Poona,  would  he  of 
great  benefit. 

The  Bhadgaon  Farm  might  also  be  ntilised  as  a  place  to  which  apprentices 
might  come  and  receive  a  practical  training  before  going  out  to  act  as 
mnnagers  of  estates,  or  to  look  after  their  own  landed  property. 

483.  The  Poona  Farm, 

as  I  have  said,  is  not  an  Experimental  but  rather  an  Educational  Farm. 
Different  crops  are  grown,  and  their  yield  is  estimated ;  a  few  cattle  are 
kept,  and  an  attempt  has  been  made  to  estimate  the  relative  milking  properties 
of  different  breeds,  but  on  a  scale  far  too  small  to  be  of  any  use.  What 
experimental  work  has  been  done  has  not,  it  appears  to  me,  been  directed  to 
any  special  end  ;  as  the  manager  told  me,  he  has  to  get  as  much  out  of  the  land 
as  he  can,  and  it  does  not  pay  him  to  try  experiments.  The  whole  area  of  the 
Farm  is  66  acres,  and  it  is  very  conveniently  placed  as  regards  the  town  and 
the  College  of  Science- 
Silage  has  been  made  here,  but  no  light  is  thrown  on  what  the  cost  hag 
been,  or  whether  the  system  is  remunerative.  The  manure  from  the  cattle 
is  very  badly  stored,  the  urine  is  almost  entirely  wasted,  and  the  manure  heap 
is  little  more  than  a  dry  rubbish  heap.  A  great  impr6vement  in  this 
respect  might  be  made,  more  especially  at  a  place  where  students  come  for 
instrnction. 

In  one  case  a  comparison  has  been  tried  between  Ehaodesh  judr  {^Sorghum 
vulgare)  and  the  local  kind  grown,  but,  as  the  previous  crop  was  partly 
sugar-cane  and  partly  gram  (pulse),  the  plots  did  not  start  under  level 
conditions. 

As  a  place  where  the  students  of  the  College  can  come  and  see  different 
crops  grown,  and  become  familiar  with  them,  and  with  the  outlines  of  farm 
operations,  the  Poona  Farm  has  an  educational  value  ;  but,  inasmuch  as  the 
students  do  not  work  on  it  themselves,  it  would  seem  to  me  very  desirable 
that  during  their  course  they  should  be  sent  to  the  Bhadgaon  Farm,  where 
they  could  see  the  work  carried  oat  on  a  practical  scale.  It  should  also  be 
inentioned  that  at  Foona  Mr.  Ozanne  has  got  together  a  very  complete  collec- 
tion of  native  agricultural  implements. 

There  used  to  be  another  Farm  at  Hyderabad,  in  Sind,  but  there  is  no 
longer  a  Government  Farm,  it  having  been  given  up  in  1889.  '  The  experi- 
ments here  were  of  no  value. 

Nadiad  Farm.        484.  At  Nadiad,  in  Gujarat  {Bombay), 

there  is  a   Farm  of  _  12  acres,  inaugurated  in  1878,  and  kept  up   by  the 
Agricultural  Association.    It  is  made  use  of  in  connection  with  the  Agri- 
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caltural  Class  attached  to  the  High  School.  The  soil  is  a  rich  red  garden 
loam,  and  very  deep. 

Manurial  experiments  form  the  prinoipal  work.  These  are  upon  rdgi 
(millet),  tur  (pulse),  and  ju&r  (millet)  ;  also  an  extensive  series  upon 
tobaooo,  to  which  reference  has  been  made  in  paragraph  363.  Different 
Varieties  of  cotton,  American  and  indigenous,  as  also  of  the  castor-oil 
plant,  are  tried.  Male  buffaloes  are  used  in  ploughing,  a  practice  not 
locally  adopted,  hut  which  it  is  sought  to  introduce,  and  iroa  ploughs  are 
also  employed.  There  is  a  museum  attached  to  the  Farm,  containing 
speeimens  of  cotton,  cereals,  etc.,  and  in  the  town  is  a  seed  store,  main- 
tained by  the  Association,  where  pure  seed  can  be  got  by  cultivators. 
The  Farm  is  given  rent-free  by  Government,  so  long  as  it  is  available  for 
the  Agrionltural  class ;  the  yearly  expenses,  amounting  to  Rs.  400,  are 
more  than  covered  by  the  out-turn.  The  Association  hold  a  Cattle  Show 
bienuially  at  Nadiad. 

/    485.  In  ih.Q  Native  State  of  Baroda  Farms  in 

'  '  Baroda. 

experimental  work  bids  fair  to  make  a  good  beginning,  for  not  only  does 
His  Highness  the  Gaekwar  take  a  great  interest  in  agriculture,  but  he  has 
also  secured  the  services  of  Mr.  Middleton,  formerly  a  distinguished 
agricultural  student  at  hame,  as  Fiofessor  of  Agriculture  at  the  Baroda 
College.  In  company  with  Mr.  Ozanne  and  Mr.  Middleton  I  went  over 
the  proposed  Experimental  Farm,  and  I  need  but  say  that  I  am  sure  that 
what  Mr.  Middleton  does  he  will  do  well,  and  his  presence  in  India  will  be 
a  distinct  gain  to  agriculture  in  that  country.  As  the  experimental  area 
had  not  been  taken  up  when  I  was  there,  it  is  of  no  nse  for  me  to  refer 
further  to  it,  except  to  say  that  I  look  to  much  good  resulting  from  it  as 
Mr.  Middleton  is,  perhaps,  the  first  man  who  has  come  out  tu  India  who 
has  combined  a  practical  acquaintance  of  agriculture  with  good  general  know'- 
ledge  of  agricultural  science. 

When  at  Baroda  I  also  visited  another  Experimental  Farm,  as  it  was 
termed,  carried  on  by  Mr.  Eacherao  Jadhava,  an  ex-student  of  the  Boval 
Agricultural  College,  Ciiencester.  An  Agricultoral  Class  is  sappcsed  to 
come  here  for  practical  instruction,  and  at  the  time  of  my  visit  I  saw  the 
students  working  away  on  plots  a  few  yards  square,  which  had  about  a 
dozen  plants  of  some  Crop  growing  on  them.  All  looked  prettv  enough 
but  I  could  not  say  more.  Attached  to  the  Farm  was  a  wonderjul  collec- 
tion of  implements,  gathered,  I  should  say,  from  all  parts  of  the  world 
and  at  great  cost,  too,  but  with  utter  disregard  to  the  conditions  of  Indian 
agrionlture.  Here,  for  example,  was  a  huge  waggon  from  Germany,  used  in 
that  country  for  bringing  brewers'  grains  and  beet-root  pulp  and  distilleries, 
and  requiring,  perhaps,  some  six  horses  to  draerit!  Here,  too,  were  huge 
iron  seed-drills,  heavy  iron  ploughs,  manure  distributors,  .nnd  seed>barrowB 
for  sowing  clovers  and  rye  grasses,  amongibarley.  Mr.  Eacherao  also  had  a 
chemical  laboratory  in  the  town — at  least,  there  was  a  very  complete  set  of 
chemical  apparatus  there,  if  nothing  else. 

This  Farm  and  its  belongings  must  have  cost  a  very  considerable  sum, 
and  I  should  like  to  have  seen  the  money  better  bestowed  in  the  cause  of 
agricultural  improvement. 

486.  /  Fruit  Farms. 
In  addition   to  the  Farms   in   the   Bombay    Presidency  here    mentioned, 

there  are  fruit  gardens  at  Ganesh  Ehind,  near  Poona,  comprising  80  acres, 
and  devoted  to  the  growing  of  mangoes,  and  more  especially  to  the  pro- 
pagation and  sale  of  grafted  mango  trees.  This  culture  is  also  carried  on 
to  a  more  limited  extent  on  a  part  of  the  Poona  Farm.  A  large  quantity  of 
grass  is  cut  green  from  off  the  Ganesh  Ehind  plantations. 

487.  The  plans  fcr  future  experimental  work  in  Bombay  com-  putnrepian 
.prise  the  establishment  of  a  Stock  and  Dairy  Farm  at  Alegaon  and  '"  ^ombny. 
the  starting  of  new   Experimental  Farms  of  small  extent  in   five  or 

six  different   districts  of  the  Presidency,    notably  the   Southern 

24. 
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Mahratta  country,  the  Konkan  and  Gujardt.  The  object  of  these 
is  to  test  in  one  locality  the  results  obtained  at  others,  and  so  to 
establish  their  value  in  relation  to  the  different  conditions  and 
soils  that  occur  throughout  the  Presidency.  With  the  view  of 
supervising  these,  a  European  Superintendent  of  Farms  has  been 
appointed,  whose  special  work  it  will  be  to  look  after  the  Farms  and 
the  experiments  at  them.  Against  these  proposals  I  have  no 
decided  objections  to  urge,  so  long  as  it  can  be  clearly  established 
that  a  distinct  need  exists  for  the  Farms;  but  on  this  I  can  hardly 
give  an  opinion.  The  wants  of  one  district  will  not  be  those  of 
another,  and  crops  and  methods  of  cultivation  will  differ  too.  If 
arrangements  can  be  made  for  eflBcient  supervision,  and  if,  as  I  have 
said,  a  primd  facie  case  can  be  made  out  for  the  establishment  of  a 
Farm,  or  for  the  testing  of  any  particular  local  practice,  then  there 
is  the  warrant  for  its  existence.  But  unless  the  object  be  clear  and 
unmistakable,  and  the  necessity  for  experimenting  in  a  particular 
district  be  shown,  I  do  Sot  regard  the  starting  of  fresh  Farms  as 
advisable.'  Something  more  is  needed  than  a  "general  idea  ■"  as  to 
the  usefulness  of  an  Experimental  Farm. 

slfda'ct^"""'  *^^"   -^'"^'■«'*- — Saidapet  Farm.    The  earliest  of  all  the  Experi- 

mental Farms  was  Saidapet,  established  in  1865.  It  is  also  the 
one  on  which  the  greatest  attempts  have  been  made  to  introduce 
new  practices  and  new  implements  to  the  notice  of  the  Indian  culti- 
vator. The  past  expenditure  onthe  Farm  has  been  considerable, 
and  it  has  now  been  finally  abandoned  as  an  Experimental  Station. 
From  1871  to  1887  it  was  under  the  direction  of  Mr.  W.  R.  Robert- 
son, and  was  supplemented  in  1876  by  the  starting  of  an  Agricul- 
tural College.  It  is  not  for  me  here  to  go  into  the  past  history  of 
the  Farm,  nor  to  discuss  at  length  the  steps  which  have  led  to  its 
abandonment.  It  is  enough  to  say,  in  the  words  of  the  Director  of 
the  Madras  Agricultural  Departnaient,  "  The  results  attained  at  the 
"  Farm  are  so  far  as  the  agriculture  of  the  country  is  concerned,  purely 
"negative;  no  attempt  is  made  to  connect  the  one  with  the  other." 
Undoubtedly  this  failure  to  bring  itself  into  sufficiently  close  com- 
munication with  native  agriculturists  has  had  much  to  do  with  the 
result,  but  there  haye  been  other  causes  too,  prominent  among  which 
has  been  the  constant  change  of  policy  adopted  by  the  Madras 
Government  towards  the  Farm,  and  the  refusal  to  supply  it  with 
the  necessary  funds;  yet  another  has  been  the  unsuitableness  of  the 
spot  chosen  for  the  Farm.  It  is,  as  I  have  described  it  elsewhere, 
little  more  than  a  sand-hill,  and  ought  never  to  have  been  selected 
as  the  site  of  a  Farm.  It  is  too  small  for  stock-breeding,  and 
too  poor  and  barren  for  crop-growing.  It  may  serve  in  some  ways 
as  an  Educational  Farm  for  the  use  of  agricultural  students  at  the 
Saidapet  College,  but  for  little  more.  At  the  time  of  my  visit 
experimental  work  had  been  almost  entirely  given  up.  From  being 
partly  under  the  Agricultural  and  partly  under  the  Educational 
Department,  the  College  is  now  to  be  separated  from  the  Farm,  and 
to  be  placed,  along  with  its  Principal,  under  the  Educational  Depart- 
ment. The  300  acres  of  which  the  Farm  originally  consisted  have 
now  been  reduced  to  60  acres,  and  will  simply  serve  the  purpose  of 
jUustratmg  the  growth  of  different  crops. 
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The  catlile  I  saw  «t  the  Farm  wete  13  Nellore  oows  and  X6  Nellore  and 
Aden  bnlls,  and  they  were  very  good  indeed.  The  b«Us  are  kept  (or  stud 
purpose?,  and  thair  services  are  available,  at  a  low  fee,  for  stock  belongin;; 
to  cultivators,  but  tiiey  are  not  much  mads  use  of,  I  have  mentioned  pre- 
viously h  a  experiment  carried  out  on  sheep;  four  being  fed  on  eirth-nut 
oske  with  ether  food,  and  four  without  the  cake  ;  but  I  pointed  oat  also  how 
inadequate  the  number  of  animals  was  for  the  parpose  {see  paragraph  458). 

There  ig,  however,  one  point  that  the  Saidapet  Farm  has  done  very 
considerable  good  in  showing,  wis,,  that  cattle  pan  be  kept  perfectly  well 
on  the  "  box"  system,  that  is,  with  litter  under  them,  and  that  the  manure 
obtained  in  this  way  is  far  more  valuable  than  that  got  in  the  ordinary  way. 
Daring  ray  Madras  tonr  I  came  to  ons  or  two  farms  where  cattle  were  littered, 
and  manure  kept  in  heaps,  well  beaten  d«wn  and  covered  with  earth,  and  I  think 
the  Saidapet  Farm  has  done  a  useful  work  in  demonstrating  the  advantages 
of  the  system,  I  am  snre  that  its  adoption  would  be  one  of  the  best  ways  of 
benefitting  Indian  ajpriculture ;  that  is,  by  making  the  manure  supply  more 
valuable,  and  allowing  less  waste  to  take  place. 

No  Experimental  Farm  has  worked  harder  than  Saidapet  in  trying  to 
introdure  iron  ploughs,  and  here  end  there  ( more  especially  where  there 
has  been  a  considerable  area  to  till,  so  that  time  has  been  a  matter  of 
importance)  some  few  iron  ploughs  are  used  by  landed  proprietors  ;  but 
they  have  hardly  come  down  to  the  small  cnltivators  yet,  though  muoh 
ingenuity  has  been  expended  on  simplifying  them,  and  on  decreasing  their 
cost. 

489.  Madura  Farm. 
1  visited  at   Madura  what  was  formejly  the  Experimental  Farm   of   the 

Madura  Farmers'  Club,  but  which  has  now  been  given  up,  except  so  far 
as  the  dairy  part  of  the  Farm  is  ooncerned.  It  comprises  80  acres,  and 
was  started  in  1883,  under  the  care  of  a  student  from  the  Saidapet  College. 
Experiments  were  carried  out  with  improved  ploughs  and  water-lifts,  with 
fodder-crops  an^  tobacco,  and  on  the  breeding  of  stock.  But  it  does  not  appear 
that  any  definite  fresh  experience  was  gained,  and  interest  was  soon  lost  in  the 
Farm.  There  is,  however,  a  ready  saleiur  milk  in  the  town,  and  this  part  of 
the  farming  has  been  kept  up  and  pays  well  ;  there  are  some  l<t  cows  in  nSilk, 
very  fair  cattle,  some  of  them  Aden  eows,  the  others  oonntry  slock,  and  th?y 
are  fed  with  airth-ijut  cake,  f  odder-crops,  etc.  The  average  daily  yield  of  milk 
per  cow  is  13  lbs, 

490.  In  September  1888  an  Agrieultural  Committee  v?as  ap-  EepoT'ofMadMs 
pointed  to  enquire  into  the  operations  of  the  Madras  Agricultiiral  Committ'e«!iBs9. 
Department,  and  the  Report   of  this  Committee  was    presented  to, 

and  considered  at,  the  Agrieujltural  Conference  at  Simla,  in 
October  1890,  As  regards  Experimental  Farms  in  Madrg,s,  the 
Report  does  not  speak  favourably.  Bfiorts  at  improving  the  breed- 
ing  of  cattle,  eheep,  and  horses  have,  it  is  said,  not  done  any  real  good, 
nor  has  anything  been  introduced  in  the  way  of  machinery  which 
hag  taken  a  real  bold  upon  the  cnltivators  except  the  Beheea  sugar- 
mill.  At  the  Saidapet  Farm  the  value  of  deep  tillage,and  the  possi- 
bility of  growing  fodder^crops,  have  been  shown,  but  very  little  more, 
and  even  these  have  had  but  little  practical  repult.  The  Report  in- 
dicates that  the  chief  reasons  of  feilure  have  been  the  absence  of  an 
organised  Department,  an  insufficient  staff,  imperfect  supervisionj 
and  the  want  of  knowledge  of  indigenous  practices  and  conditions, 
The  mistake  made  at  tne  beginning  was,  that  the  raiyif  wanted 
teaching,  and  that  all  his  practices  and  implements  woiald  have  to 
be  altered,  and  that  the  "Model  Farm'^  was  to  teach  him  his  business. 
In  place  of  this  the  Agricultural  Committee  now  recommend  the 
abandonment  of  \\xe  idea  of  teaching  the  raii/at,  until,  after  careful 
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enquiry,  more  is  known  as  to  the  native  practices  and  conditions, 
Tlie  Committee  also  advise  the  inauguration  of  experiments  under 
the  control  ol  trained  agriculturists.  It  is  now  proposed  to  have 
experiment  and  demonstration  carried  on  at  some  five  or  six  Farms, 
each  not  exceeding  30  acres  in  extent,  in  different  parts  of  the 
Presidency.  Each  is  to  be  a  combined  Agricultural  School  and 
Farm,  or  Farm  School.  The  Farms  are  to  be  under  the  manage- 
ment of  the  head  master  of  the  school,  who  is  to  be  a  graduate  of 
Saidapet  College,  and  acquainted  with  agricultural  practice.  Mean- 
time the  Saidapet  College  and  Farm  are  to  be  retained  as  training 
grounds  for  future  teachers, 

I  have  already  thoroughly  endorsed  the  recommendations  of 
the  Committee  as  to  the  necessity  of  abandoning  the  attempt  to 
teach  the  raiyat  until  more  is  known,  through  careful  enquiry,  of 
what  his  practices  really  are,  and  the  conditions  under  which  he 
pursues  them.  I  am  not  so  certain,  however,  about  the  advisability 
of  starting  at  once  some  five  or  six  different  Farms,  partly  experi- 
mental, partly  educational,  or  demonstrative,  in  different  parts  of 
the  country.  If  there  be  efficient  and  sufficient  supervision  for  them, 
the  plan  may  be  adopted  with  benefit,  if  kept  to  a  limited  scale,  and 
if  the  sites  be  suitably  chosen.  It  is  said  that  there  are  qualified 
graduates  who  have  passed  out  of  Saidapet  College,  and  that  they 
could  be  utilised  as  Superintendents  of  the  Farms.  Of  their  quali- 
fications for  such  posts  I  can  hardly  speak,  but  1  cannot  help 
noting  that  the  Government  Order  (No.  515,  Eevenue,  4th  July 
1890),  which,  in  paragraph  12,  approves  of  the  plan  recommended 
by  the  Agricultural  Committee,  also  says,  in  paragraph  11,  "special 
"  instruction  in  agriculture,  however,  is  almost  non-existent,  owing  to 
"  the  want  of  men  competent  to  give  it.''  ^  should  be  afraid  of  the 
former  blunder  being  repeated,  and  I  think  that  it  would  be  better 
only  to  establish  a  Farm  which  is  at  all  experimental  in  character 
where  there  is  a  positive  call  for  it,  and  where  there  is  fully  compe- 
tent superintendence.  Unless  this  be  the  case,  Agricultural  Educa- 
tion would  be  better  helped  by  Farms  of  a  purely  illustrative 
character. 

Nor  can  I  agree  with  the  recommendation  to  extend  the  Saida- 
pet Farm,  and  to  make  it  more  complete  and  practical.  The  Saida- 
pet Farm,  by  reason  of  its  soil  and  situation,  will  never  be  a  suit- 
able place  for  illustrating  agricultural  operations,  still  less  for  try- 
ing experiments.  And  this  I  say  not  merely  from  what  I  have 
read  or  heard,  but  from  what  I  have  seen  myself.  If  asked  to  start 
an  Experimental  Farm  there,  I  should,  if  possible,  decline  at  once  to 
do  so,  for  the  place  neither  is,  nor  can  be,  at  any  reasonable  cost,  made 
suitable.  A  part  of  it  is  even  blowing  sand,  I  do  not  at  all  agree 
with  some  remarks  made  by  Mr,  Nicholson  in  his  note  to  the 
Agricul-tural  Committee's  Report,  to  the  effect  that,  even  if- the  soil 
be  poor,  as  described,  it  should  be  possible  to  improve  it,  and  to 
show  what  the  raiyat  might  then  do  with  it,  and  that  if  the  Farm 
cannot  show  this,  it  has  no  right  to  be  called  a  "Model  Farm."  It 
must  be  remembered  that  there  are  soils  in  England  as  well  as  in 
India  on  which  any  expenditure  on  improvement  is  simply  money 
thrown   away  ;  there  may  be  soil  that  is   not  worth   reclaiming  or- 
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improving,  at  least  aader  existing  circnmstaBces ;  the  influence  of 
manures  and  other  means  of  bettering  soils  depend,  for  their  efficiency, 
on  the  responsiveness  of  the  soil,  and  what  may  be  retained  on  the 
one  may  pass  through  the  other,  and  so  be  wasted  ;  on  certain  lands 
of  good  productive  power  it  may  pay  perfectly  well  to  use,  say, 
i  owt,,  or  even  as  much  as  4  cwt.,  per  acre  of  nitrate  of  soda, 
costing  from  20s.  to  4.0s,  an  acre  alone,  whereas  on  another  soil 
even  4  cwt.  of  nitrate  of  soda  an  acre  would  be  thrown  away. 
Again,  a  great  deal  depends  upon  what  the  crops  may  be,  and 
what  the  market  conditions  are.  An  English  farmer  would  not 
grudge  to  spend  large  sums  in  manure  if  he  could  get  thereby, 
say,  an  early  crop  of  potatoes ;  but  if  they  came  a  fortnight 
later,  a  loss  instead  of  a  gain  might  result,  though  the  potatoes 
might  in  either  case  be  equally  good  in  themselves.  So,  too,  with 
low  prices  of  a  grain  crop  of  ordinary  kind,  it  will  not  pay  to  go 
to  any  great  expense ;  but  if,  owing  to  favourable  soil,  situation, 
and  other  conditions,  a  superior  malting  kind  of  barley  can  be 
grown,  a  good  return  for  outlay  is  ensured.  .  I  have  laid  it 
down  as  a  condition  of  success  in  experiment  that  the  soil  must 
be  fairly  responsive  to  manure  and  cultivation,  and  if  one  has  to 
do  with  a  bare  sand  or  soil  like  that  of  Saidapet,  the  improve- 
ment of  it  is  simply  the  sinking  of  capital  in  a  medium  unworthy 
to  receive  it,  and  incapable  of  responding  to  it.  The  best  to  do 
with  such  land,  if  it  has  to  be  cultivated,  is,  not  to  see  Aow  much 
can  be  sunk  in  it  in  hope  of  getting  benefit  one  day,  but  Aow 
little  need  be  expended  upon  it.  I  maintain  that  the  chief  end  of 
experiment  is  to  see  how  land  that  is  fairly  productive  can  be 
got  to  produce  more,  and  not  how  land  that  is  not  fit  for  culti- 
vation can  be  brought  under  the  influence  of  methods  and  praotieeg 
applied  in  England  and  elsewhere  to  the  increasing  of  the  crop- 
return.  There  may  be  circumstances  where  the  restoration  of 
deteriorated  soil  is  called  for;  but  I  do  not  think  that  the 
credit  of  an  Experimental  Farm,  whose  object  it  is  to  introduce 
practices  applicable  to  the  [increase ^  of  crop  in  cultivated  and 
culturable  soils,  should  hang  upon  .the  results  obtained  upon 
what  is  little  better  than  a  sand-hill. 

A9 1.  Bengal  Farms, — Experimental  Farms  in  Bengal  are  three  Bengal  Farms. 
in  number,  and  they  are  all  of  recent  creation,  for,  previous  to 
1884,  there  was  no  Director  of  the  Agricultural  Department  of 
Bengal.  The  three  Farms  are  Dumraon  and  Burdwan,  both 
established  in  1885,  and  Seebpore,  started  in  1887.  I  visited 
Dumraon  and  Seebpore,  but  not  Burdwan ;  indeed,  the  position  of 
the  latter  is  so  unfavourable  that  it  is  contemplated  to  give  it  up. 

493.  i)umraon  Farm 

namraon  Farm, 

covers  15  acres,  and  is  intended  to  be  an  Experimental  Station  in  ttie  stricter 
sense. 

The  Maharajah  of  Dnmraon  pays  all  the  expenses,  whicbr  including  the 
overseer's  pay  of  Hs.  600  and  rent,  amount  ia  a  net  cost  of  Bs.  1,200 
annually.  An  overseer  was  obtained  from  the  Cawnpore  Farm,  but  he  can 
only  give  partial  attention  to  the  Farm,  having  the  charge  of  otber  piits  ul 
the  Uamraon  iiaj,  or  Estate,  as  well.  Oooasioiially,  one  of  the  Assistants  to 
the  Director  of  the  Agricultural  Department  visits  the  Farm,  perhaps  onoe 
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Of  twieft  a  y^ai",  but  it  was  evident  to  me,  troda   the  stfete  of  ofopa,   tliat  theie 
was  a  lack  of  regular  snpervisioD. 

The  first  experiment  I  notioed  was  one  on  the  growth  of  sugar-cane  with 
different  manures,  as  well  as  by  trying  the  Native  against  the  Mauritius  plan 
o£  sowing.  But  the  sugar-cane  crop  was  growing  on  land  that  was  too  wet 
and  low,  and  the  crop  looked  very  inferior.  As  an  experiment  this  one  was 
worthless.  Again,  the  manures  used  had  little  relation  one  to  the  other; 
they  were  oow-dung,  castor  oake,  saltpetre,  and  a  mixed  manure  termed 
"normal  manure/'  In  ohoosing  manures,  they  ought  to  be  arranged  with 
some  regard  to  their  constituent  parts,  co  as  to  enable  an  experimenter  to 
gain  some  information  as  to  whether  it  be  the  nitrogenous,  phosphatio,  or 
potaasio  properties,  or  else  tbS  presence  of  vegetable  matter,  that  proves 
most  effectual ;  this  point  solved,  more  special  experiments  can  be  tried 
with  materials  containing  the  particular  ingredients.  But  here  the  state 
of  the  crop  rendered  comparative  results  misleading.  Where  the  native 
and  Mauritius  systetn  of  planting  were  compared,  the  question  was  further 
complicated  by  mannrial  issues  as  well ;  this  seems  to  me  very  undesirable. 
Sin<;le  issues  should  be  Set  Oat  .is  far  as  possible,  and  these  Only.  There  were 
no  duplicate  plots  at  all. 

The  next  series  was  on  the  manuring  of  tvinter  rice  sown  broadcast ; 
15  plots  (a  far  too  large  number)  were  taken  up,  though  in  no  case  with 
duplication  of  experiment.  Shallow  and  deep  ploughing  for  rice  comprised 
two  of  the  plots,  a  slight  advantage  being  attributed  to  the  latter.  The 
manures  used  were,  as  before,  of  a  very  varied  kind,  and  allowed  of  no 
deductions  being  drawn  except  as  concefnsd  the  actual  material  employed, 
but  supplied  no  infoi-mation  as  to  thn  most  desirable  class  of  manure,  whethe* 
vegetable,  or  phospbatie,  or  saline.  Grean-manuring,  cow-dung,  lime,  saltpetre, 
oil  cake,  and  sweepings  were  tried.  Saltpetre,  either  alone  or  with  lime, 
gave  the  best  returns,  but,  on  going  into  figures,  its  use  is  found  not  to  have 
been  financially  successful.  This  1  can  well  understand,  and  it  seems  to  me 
to  need  little  practical  demonstration  to  show  that  a  very  readily  soluble  salt 
like  saltpetre  is  thrown  away  U)jon  a  crop  that  grows  frequently  with  an  inch 
or  so  of  water  standing  on  the  ground. 

Another  series  on  the  same  lines,  but  with  transplanted  instead  of 
broadcasted  rice,  followed. 

The  next  was  on  wheat,  with  the  same  manures  as  were  nsed  for  rioei 
Here,  again,  Baltpeti;e  jgnve  the  best  returns,  though  the  increase  is  stated  to 
be  year  by  year  a  declining  one. 

1  cannot  say  that  I  considered  the  Dumraon  Farm  a  good  Experimental 
Station.  The  fltst  mistake  made  with  it  was  to  take  up  the  whole  area,  tO 
divide  it  into  squares,  and  to  cram  in  as  many  plots  as  Would  well  go  into  the 
space.  The  consequence  is,  that  there  is  no  room  for  extension  of  experiment, 
or  for  re-testing  what  has  been  done.  Then,  as  all  the  experiments  are  manurial 
ones,  the  ground  is  practically  done  with,  so  fa,r  as  future  experiments  are 
concerned,  unless  with  a  considerable  break  of  crop-growing  without 'mamire. 

Next,  there  is  no  duplication  of  plots,  and  more  especially  of  DUmanured 
plots  ;  nothing  seems  to  have  been  done  to  test  the  suitability  or  evenness 
of  the  land  for  experimental  purposes,  and,  indeed,  the  Report  says  "  the 
"  surface  of  a  large  portion  of  the  Farm  is  uneveti,  and,  unless  it  is  properly 
"  levelled,  it  is  idle  to  e:ipeOt  a  uniforol  growth  of  crops.  As  it  is,  these 
"may  thrive  sufficiently  well  in  the  hollows,  and  get  stunted  and  burnt  np 
"  in  the  intervening  patches  of  high  ground.  The  nnevenness  of  the 
"ground  also  stands  iu  the  way  of  irrigation."  This,  to  my  mind,  snr- 
renders  the  whole  point  as  to  the  Farm  being  a  good  Bxpsiimental  Station,  let 
alone  what  I  have  said  as  to  the  absence  of  supervision  and  of  design  in  the 
plan  of  experiment. 

soebpore  Farm.        493.  The  Beehfoti  Farm 

is  only  a  little  way  out  of  Carentlft,  ftnd  ioelttdeS  abont  26  aftreg,  of  whifth 
18  acres  are  experimental.  The  soil  is  rather  heaty  alluvial  land,  with  a  gosd 
dealofolay,    It  was  formerly  jungle  land.    Its  dspth  is  about  2  feet   and 
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tbea  if-  gets  more  sandy  and  light.  The  Farm  is  ia  charge  of  an  overseer 
who_  originally  came  from  Cawnpore.  The  Seebpore  Engineering  College 
adjoins  the  Farm,  and  a  proposal  is  on  foot  to  establish  an  agrioultural  branch 
at  the  CfiUege,  and  to  use  the  Farm  in  connection  with  it. 

At  this  Farm  I  saw  the  process  of  preparing  bones  for  manure  by  crashing 
them  in  the  native  mill  or  dhenki.  It  is  said  that  With  the  dhenki  three 
paen  can  break  np  20  seers  (40  lbs.)  of  rough,  and  20  leef*  of  fine,  bone-meal 
in  5\  hours,  and  that  the  cost  is  12  annas  a  maund  (80Ibs.)t  against  14  anuas 
when  a  modern  bone-mill  is  used. 

I  also  saw  at  work  here  a  'wrought-iron  plongh,  costing  Bs.  4^,  introduced 
by  Mr.  Sen,  and  called  the  "  Seobpore  ''  plongh.  It  worked  well  when 
properly  need  on  land  that  was  fairly  soft,  and  inverted  the  soil,  going  3  to 
4  inches  deep  ;  but,  if  left  to  Simself,  the  man  working  it  would  insist  on 
di^ng  the  point  of  the  share  into  the  ground  just  as  he  would  do  with  a 
native  plongh. 

There  was  in  a  building  on  the  Farm  a  good  collection  of  implements  of 
different  kinds. 

Sorgho  [Sorghum  saccharatum)  is  largely  grown  as  a  fodder-crop,  and 
yields  three  cuttings  in  the  year,  a  very  good  sals  for  it  being  obtainable  in 
the  town  to  people  who  keep  cows. 

The  use  of  bones  as  a  manure  is  extensively  tried  ;  hot,  so  far,  I  could 
not  g'kther  that  the  results  were  at  all  conclusive.  Bones  cost  in  Calcutta 
Ks,  2  to  Bs.  2^  per  maund  of  80  fts. 

The  experiments  are  upon  rice,  jnte,  sugar,  maize,  barley,  oats,  wheat,  and 
potatoes.  They  are  almost  entirely  manorial  experiments,  but  oifc  is  npon 
early  and  late  ploughing  for  wheat,  one  upon  the  Mauritius  system  of  oaae- 
planting,  and  one  npon  new  varieties  of  sugar-cane. 

As  at  Dnmraon,  the  greater  part  of  the  available  area  has  bean  taken  up, 
and  plotted  out,  leaving  but  little  space  for  extension  of  experiments ; 
also,  too  m^ch  ground  has  been  given  to  manurial,  and  too  little  to  cultivation, 
experiments,  while  there  is  no  duplication  of  the  manurial  or  unmannred 
plots,  nor  anything  to  test  the  suitability  of  the  land  for  experimental 
trials. 

The  cultivation  is  better  than  at  Dumraon,  and  the  fields  seemed  more 
suitable  in  regard  to  situation.  The  Report,  however,  says  that  the  results 
obtained  at  this  Farm  have,  in  many  cases,  been  abnormal,  the  unmanured 
plots  often  yielding  as  much  or  more  than  the  manured  ones.  In  the  absence 
of  duplication  of  plots  I  am  nnable  to  say  whether  this  is  due  to  the  Boil  or  to 
other  causes.  Inasmuch,  however,  as  the  land  previonsly  was  jungle  land,  it 
is  probably  too  rich,  more  especially  in  vegetable  matter,  for  any  manures  to 
exercise  an  influence,  until  by  constant  cropping  it  has  lost  some  of  its  excess 
fertility.  This  is  the  reverse  of  what  was  found  at  the  Saidapet  Farm 
(Madras),  and  these  two  cases  afford  a  useful  proof  of  what  I  set  out  earlier, 
(gee  paragraphs  446  and  490),  viz.,  that  a  soil  may  be  either  too  rich  or  too 
poor  for  the  land  to  serve  as  a  suitable  Experimental  Farm.  Une  thing  is 
very  certain,  that  it  would  well  repay  the  t'jpe  lost  at  the  beginning  were 
more  care  given  to  ascertaining  beforehand  whether  a  field  was  a  suitable  one 
for  experimental  purposes. 

494.  The  Agricultural  Department  of  Bengal  has  endeavoured  ^'^p^'^JI'™*'^^^ 
to  carry  on  esperiments  through  a  large  numher  of  raiyats  and  and  umindan. 
zemindan.  In  the  account  of  these  it  is  stated  that,  from  the 
nature  of  the  circumstances,  it  was  not  found  possible  to  give 
accurate  quantitative  re«»lts.  I  have  myself  tried  in  vain  to 
make  out  anything  from  the  mass  of  confused,  and  often  contra- 
dictory, results  obtained,  and  I  think  that  experimental  work  on 
Euch  a  scale  as  here  attempted,  and  in  the  crude  way  employed, 
can  do  but  little  real  good. 
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Fums  495.  The   foregoing  acco-jnt    embraces   the    Farms    which    I 

tovinoo.  actually  visited  when  in  India.  The  remaining  ones  tl)at  exist,' 
but  which  I  could  not  s^ee,  were  those  in  Burma  ;  these,  I  believe, 
are  devoted  mostly  to  the  growing  and  curing  of  tobacco.  The 
attempt  has  been  made  to  grow  wheat  also,  but  the  people  do  not 
take  to  it,  as  rice  grows  so  much  better.  In  Berar  there  used  to 
be  a  small  experimental  field,  but  it  is  now  given  up,  so  also  is 
one  that  formerly  existed  at  Ajmere. 

lu   the  Punjab,  in  Assam,  and  in  Coorg,  there  have  not  been 
any  Experimental  Farms. 
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CONCLUSIONS.  coNCLnsioNs. 

496.  Experimental  enquiry,  conducted  by  means  of  special 
Experimental  Farms,  is  a  necessity  in  Indiafor  the  development 
of  agricultural  improvement.  It  may  be  urged  that  the  Farms 
which  have  already  been  in  existence  for  some  number  of  years 
have  not  been  pronounced  successes,  and  have  fallen  far  short 
of  what  they  were  intended  to  accomplish  ;  but,  after  visiting  the 
Farms,  and  after  reviewing  the  work  done  at  them,  I  can  only 
express  my  satisfaction  at  finding  them  so  much  better  than  I  had 
been  led  to  believe,  and  my  surprise  is  great  that  so  much  has 
been  accomplished  with  the  imperfect  and  ever-changing  machinery 
employed.  The  expense  incurred  for  Experimental  Farms,  though 
perhaps  rather  large  here  and  there,  has,  in  my  opinion,  been 
by  no  means  excessive,  and  the  Farms  compare  very  favour- 
ably in  this  respect  with  similar  institutions  in  England  and  other 
countries. 

What  is  chiefly  needed  now  is,  that  there  should  be  a  better 
system  of  guidance  in  laying  out  the  plans  of  experimental  work 
at  Farms,  better  supervision,  continuity  of  enquiry,  critical 
examination  of  results,  and  publication  and  dissemination  of  useful 
conclusions  in  a  clear  and  intelligible  form. 

In  accomplishing  this,  the  association  of  a  "scientific  adviser" 
with  the  work  of  Experimental  Farms  will  be  invaluable. 

Farms,  omitting  those  directly  connected  with  educational 
institutions,  should  be  of  two  distinct  kinds,  (1)  Experimental 
Farms,  and  (2)  Demonstration  Farms. 

The  work  o  f  Experimental  Farms  should  be,  mainly  :— 

{a)  To  institute  comparisons  between  methods  of  iJultivation 
practised  locally,  and  those  in  use  elsewhere,  which  it 
may  be  considered  desirable  to  introduce. 

(i)  To  test  upon .  different  crops)  the  effects  of  manures 
which  are  available,  or  which  may  probably  be  use- 
fully applied  in  the  future. 

(c)   To  introduce  new  crops  and  new  varieties  of  crops. 
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{d)   To  institute  trials  of  new  implements   side  by  side  with 
native  or  locally  used  ones. 

(e)     To  improve  the  breeding  of  farm  stock. 

(Z')  To  grow  and  distribute  selected  seed. 

♦     {g)   To  be  Dep6ts  for  the  locating  of  stud  bulls. 

Before  any  Experimental  Farm  is  established,  there  should  be 
a  definite  reason  for  its  existence;  there  must  be  efficient  supervision, 
a  suitable  situation  and  soil.  A  definite  and  Well-devised  plan  of 
experiment  should  be  drawn  up,  the  outcome  of  the  experiment 
having  a  distinct  bearing  upon  the  practice  of  the  cultivatiiig 
raiyat.  There  must  be  Critical  examination  of  the  results,  duplica- 
tion and  repetition  of  experiment,  and,  finally,  publication  and 
dissemination  of  the  results,  the  issue  of  these  in  the  Vernacular 
not  being  omitted. 

The  success  of  Experimental  Farms  must  not  be  ganged  by 
their  financial  result,  and  they  must  not  be  expected  to  pay  their 
expenses;  but  a  sum  of  money  ought  to  be  laid  out  annually  for 
their  efficient  carrying  on. 

Demonstration  Farms  should  be  established  for  the  pilrpose  of 
showing  on  a  practical  scale,  and  of  bringing  to  the  door  of  the 
cultivators,  the  results  of  what  has  been  found  on  Experimental 
Farms  to  be  an  improved  practice.  Such  Farms  should  be  ex- 
pected to  pay  for  their  cultivation  expenses. 

BKCOMMENDA.'  RECOMMENDATIONS. 

•     TIONS. 

497.  That  agricultural  enquiry  be  continued  by  meaBs  of 
Experimental  Farms. 

That  distribution  of  selected  seed  and  location  of  stud  bulls  be 
undertaken  by  Experimental  Farms,  as  also  the  breeding  of  farm 
stock,  where  circumstances  are  favourable. 

That  Detoonstratioa  Farms  be  instituted  in  connection  with 
Experimental  Farms,  in  order  to  set  ont  the  results  of  successful 
enquiry. 
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CHAPTER    XIX.  CHAPTEKXIX. 

AGEICULTURAL   EDUCATION.  *  EB^orwo" 

498.  It  is  Bot  enough  that  improvements  ta  agriculture  The  inflneoce 
should  be  effected  oy  direct  Government  agency,  and  that  measures,  Eduoatira. 
the  result  of  enquiry  and  experiment,  should  be  taken  in  the  peo- 
ple's benefit,  but  it  is  necessary  also  that  the  people  themselves 
should  be  broughi  to  an  intelligent  understanding  of  what  is  being 
done,  and  that  the  endeavour  be  made  to  teach  them  how  they 
may  help  themselves.  This  is  the  work  of  education.  In  my 
second  and  third  chapters  I  have  shown  how  the  spread  of  General 
Education  will  aid  in  removing  many  of  those  prejudices  associated 
with  "  caste"  and  custom  which  render  one  class  inferior  to  another  in 
cultivating  ability,  and  which  frequently  prevent  the  adoption  of 
the  more  remunerative  agricultural  systems.  This  WOrk,  it  was 
pointed  out,  will  of  necessity  be  a  slow  one,  but  it  is  a  sure  one,  and 
its  benefits  have  already  begun  to  be  felt.  As  regards  the  culti- 
vating raiyat,  there  is  very  little  doubt  that  as  primary  education 
spreads  in  his  direction,  he  will  become  more  intelligent,  less  afraid 
of  authority  and  officials,  less  disposed  to  regard  them  as  opposed 
to  his  interests,  more  able  and  willing  to  set  forth  the  grievances 
under  which  he  suffers,  while  in  his  practice  he  will  become  more 
ready  to  receive  new  ideas. 

499.  It  is  not,  however,  with  General  Education,  but  with  Agri-  J^^°am^^^''^ 
cultural  Education  particularly,  that  I  am  concerned^  At  the  out-  Aetienitnrsi 
set  it  mnst  be  borne  in  mind  that  by  the  Government  Resolution  ^*'"'*"'"'" 
of  1889  on  Technical  Education,  the  Agricultural  Departments 
have  had  put  upon  them  specifically  the  duty  of  "  taking  positive  mea- 
sures for  the  education  of  the  rural  classes  in  the  direction  of  agri- 
culture "  {see  Chapter  I,  paragraph  6).  As  Sir  Edward  Buck  most 
precisely  laid  down  at  the  Simla  Agricultural  Conference,  in  Ooto" 
ber  1890,  it  is  no  longer  a  matter  of  choice  whether  Agricultural 
Departments  will  take  up  the  subject  of  Agricultural  Education  or 
not,  but  it  is  a  positive  duty  which  they  cannot  evade  unless  released 
by  the  Secretary  of  State  from  the  obligations  put  upon  them. 
The  importance  of  the  subject  was  reflected  in  the  prolonged  and 
close  attention  which  the  Agricultural  Conference  at  Simla  gave 
to  it,  and  in  the  several  Resolutions  which  were  passed  upon  that 
occasion. 

500.  For  myself,  without  a  knowledge  of  the  languages,  and  aMyenqairy 
very  limited  one  of  the  people,  it  was  much  harder  to  come  to  a  """***' 
definite  conclusion  upon  matters  connected  with  Education,  more 
especially  that  which  would  meet  the  raiya^'i  Wants,  than  to  form 
an  opinion  upon  what  I  could  see  with  my  Own  eyes,  such  as  the 
practice  _of  agriculture  or  the  conduct  of  experiments.  Agricul- 
tural Education;  again,  cannot  be  taken  oat  of  its  connection  with 
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General  Education,  and  I  had  neither  the  time  nor  the  power  to 
acquaint  myself  with  the  systems  of  general  education  as  carried 
out  in  difierent  parts  of  India.  My  observations  upon  the  various 
grades  of  schools  where  I  think  that  agriculture  might  enter  as 
a  part  of  the  educational  scheme  may,  therefore,  not  be  assigned  to 
their  right  divisions,  or  be  only  of  partial  and  not  of  general  appli- 
cability to  India  as  whole. 

501.  There  is  very  little  doubt  that  the  tendenoyof  education  in 
the  past  has  been  too  much  in  a  purely  literary  direction,  and  that 
it  has  been  diverted  from,  rather  than  turned  towards,  the  staple 
industry  of  the  country,  viz.,  agriculture.  Agriculture  is  by  far 
the  most  general  pursuit,  and  it  is  that  which  contributes  the  bulk 
of  the  flevenue  of  the  country.  According  to  the  Census  Returns 
of  1881,  72  per  cent,  of  the  whole  male  population  engaged  in  some 
specified  occupation  are  directly  supported  by  agriculture,  and  the 
estimate  of  the  Famine  Commissioners  was  that  90  per  cent,  of  the 
rural  population  live,  more  or  less,  by  the  tillage  of  the  soil.  Never- 
theless, it  is  found  that  the  tendency  of  education  at  the  present 
time  is  to  draw  the  rising  generation  away  from  the  land,  and  to 
give  a  purely  literary  training,  which  ends  in  a  young  man  making 
his  aim  the  obtaining  of  a  post  under  Government,  or  the  following 
of  the  profession,  of  a  "pleader"  in  the  Courts.  Agriculture  is  not 
regarded  as  a  profession,  but  too  often  as  a  medium  for  deriving  an 
income  ofE  the  land',  owners  of  land  do  not  look  after  their  property 
themselves,  but  leave  it  to  the  care  of  superintendents,  and  prefer  to 
make  money  in  the  town  by  trading  rath  er  than  by  agriculture. 
So  it  comes  about  that  estates  worth  a  lakh  of  rupees  (Rs.  1,00,000) 
are  managed  by  men  on  a  pay  of  Bs.  25  a  month;  there  is  no  intelli- 
gent farrding  class,  nor  even  a  good  class  of  superintendents;  the 
young  man,  after  receiving  his  education,  seldom  goes  back  to  the 
farm,  but  soon  sees  that  the  best  chance  of  utilising  his  education 
is  at  the  Bar,  or  else  in  Government  employ ;  the  student  at  an 
Agricultural  College  will  rather  take  a  Government  appointment 
worth  Rs  50  a  month  than  devote  himself  to  the  management  of 
his  farm,  or  superintend  that  of  some  one  else ;  and,  lastly,  there  is  a 
general  impression  that  everything  pays  better  and  is  more  dignified 
than  farming.  As  a  well-to-do  landed  proprietor  at  Madura  ex- 
pressed it  to  me,  "  the  cleverest  son  is  sent  to  the  Law,  the  next  into 
"Government  employ,  the  dullest  one  goes  to  Agriculture  or  else  to 
Trade." 

The  following  extracts  may  be  given  in  support : — 


Sir  E.  Bnok's 
opinion. 


Sir  A,  Macken- 
zie's opinion. 


Mr.  P.A.  Nichol. 
son's  opinion. 


"  Tbe  fanlt  of  onr  edncntional  system  is ,  that  nothing  in  the  scheme  o{ 
"instruction  sufficiently  connects  tbe  knowledge  to  be  acquired  by  the  ecu 
"  with  the  cultivation  of  the  paternal  acres."  (Sir  Edward  Bnck's  Minute 
on  Technical  Education,  1886.) 

"  There  is  need  of  something  more  than  a  purely  literary  curriculum 
"  onr  graduates      .      .     .  have  schemes  by   the  score  for   reforming    the    Empire, 
"but  no  idea    of  exploiting  and  developing  its    resources,"     (Sir   A.  Mackenzie's 
Minute  on  Technical  Education,  1890.) 

"  The  education  given  has  little  or  no  connection  with  a  lad's  af  ter-life, 
"  There  is  nothing  in  it  to  teach  him  to  farm,  it  does  not  teach  him  to 
''  obiierye,  or  think  about,  or  think  new  thoughts  about,  his  processes  and 
"  products."     (Mr.  F.  A.  Nicholson  on  the  Condition  of  Anantapur,  1887.) 
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V  502.  The  present  syatem  of  education  is  not  sufiBcient  to  The  "medy  and 
create  and  maintain  that  interest  in  the  cultivation  of  the  land  '*°  ''*°''''*" 
which  ought  to  be  taken  in  an  essentially  agricultural  country,  and 
the  only  way  to  effect  this  is  to  substitute  Agricultural  Education 
for  a  part  of  the  present  educational  programme.  The  advantages 
of  sach  a  course  would  eoon  be  apparent,  for,  where  so  large  a  pro- 
portion of  those  who  are  to  be  educated  are  brought  up  amid  rural 
surroundings,  it  must  be  simpler  to  bring  before  them  objects  which 
are  familiar  to  them  in  their  every-day  life,  than  to  instruct  them 
in  the  literature  and  history  of  a  foreign  country  totally  different 
to  their  own.  The  benefit  of  a  more  technical  course  of  educa- 
tion is,  that  it  maintains  the  connection  between  the  teaching  which 
a  lad  receives  and  the  calling  which  he  is  to  follow  in  after-life ;  in 
no  branch  could  this  be  more  important  in  India  than  in  agricul- 
ture. The  teaching  of  the  rudiments  of  science  also  is  far  more 
likely  to  lead  to  habits  of  observation,  and  of  desire  after  enquiry 
than  a  purely  literary  training.  Even  in  the  very  simplest  form 
of  education  the  illustration  of  the  lesson  by  means  of  the  ordinary 
objects  and  operations  of  agriculture  is  the  most  ready  help,  and  is 
more  likely  than  anything  else  to  awaken  the  interest  of  the 
scholar  and  to  bring  home  the  lesson  to  his  comprehension.  Object 
lessons  can  nowhere  find  more  apt  illustrations.  Then  as  we  go 
higher  in  the  scale  of  education,  the  same  subject  is  fertile  in  ideas 
familiar  to  the  pupil,  and  then  it  is  that  an  efEort  should  be  made 
to  awaken  his  interest  in  the  great  industry,  and  to  impart  a  kno  w- 
ledge  of  its  principles  which  may  be  of  use  to  him  in  his  after- 
career.  Nor  need  this  interfere  with  the  course  of  a  lad's  general 
education  in  readiog,  writing,  etc.;  it  merely  helps  his  comprehension 
by  bringing  before  him  familiar  objects  and  gives  him,  later  on,  the 
opportunity  of  utilising  the  knowledge  of  those  elementary  princi- 
ples which  he  has  learnt  in  his  early  days.  When,  as  I  have  shown, 
the  problem  of  agricultural  improvement  is  so  great  a  one  it 
becomes  all  the  more  necessary  that  early  in  life  a  sound  teaching 
should  be  imparted  in  the  elements  of  agriculture,  so  as  to  enable 
those  whose  lives  will  be  largely  spent  in  its  pursuit  to  enter  it 
with  a  fair  understanding  of  its  aims  and  guiding  principles.  J 

503.  The  Agricultural    Education   of  the  masses,  though  it  is  at'^^^t^Xw 
what   must   be    aimed    at,  can  at  first   have  no   immediate    effect.    - 

There  are  not  merely  the  scholars  at  the  different  grades  of  schools 
to  educate,  but  there  are  also  the  teachers  who  will  require  system- 
atic instruction  before  they  can  properly  direct  the  training  of  their 
papils.  All  this  will  require  time  to  develop,  but  the  sooner  the 
work  is  begun  the  better.  In  addition,  there  are  landed  proprietors 
who  require  education  in  agriculture,  there  are  the  future  "agricul- 
tural experts''  to  whom  the  work  of  enquiry  is  to  be  entrusted,  and, 
lastly,  there  is  the  large  class  of  subordinate  oflBcials  of  the  Land 
Revenufl  Department,  for  whom  an  agricultural  training  is  an 
andoubted  desideratum. 

504.  The  existence  of  different  classes  for  whom  Agricultural  The  direction  in 
Education  Is  to  be  provided  in  the  near  future  points  to  the  neces-  tn-ai  is<ia"°tion 
sity  of  beginning  the  work,  not  from  the  lowest  level  alone,  nor  yet ''""''''  p'O'^^- 
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from  the  highest  point  alone,  but  from  both  simultaneously.  Just 
as  it  would  be  unwise  to  neglect  Agricultural  Education  of  the 
higher  type,  and  to  provide  merely  for  instruction  of  an  elementary 
nature  without  seeking  to  improve  the  standard  in  the  future  by 
the  accession  of  men  who  have  received  a  higher  training,  so  would 
it  be  equally  unwise  to  delay  the  commencement  of  the  education 
of  the  masses  until  a  fully  competent  teaching  element  had  been 
provided,  which  might  cause  the  stream  of  agricultural  instruction 
to  filter  down  from  the  upper  to  the  lower  classes.  It  seems  to  me 
that  the  best  plan  is,  to  make  use  of  such  resources  as  at  present 
exist,  and  to  seek  to  improve  them  by  securing  a  succession  of  teach- 
ers who  have  received  a  high  class  training,  and  have  in  their  turn 
become  fitted  to  be  the  instructors  of  other  more  elementary  teach« 
ers.  In  short,  I  think  that  the  work  of  high  class  and  of  elemen- 
tary instruction  in  agriculture  should  go  on  simultaneously,  and 
that  no  system  will  be  satisfactory  which  does  not  provide  for 
both. 

A  University  training  such  as  can  be  provided  at  Colleges  and 
special  Institutions  is  requisite  for  the  instruction  of  those  who 
may  be  fitted  to  occupy  the  higher  posts  of  the  Revenue  Service,  or 
to  enter  the  Agricultural  Department  as  "  experts"  ;  so  also  for  those 
who  will  become  instructors  at  the  High  Schools  and  Agricultural 
Classes  distributed  throughout  the  country.  Again,  for  those  who 
will  occupy  subordinate  posts  in  the  Revenue  Department,  or  who 
may  qualify  as  teachers  of  lower  schools,  sound  Agricultural  Educa- 
tion of  a  more  elementary  nature  will  manifestly  be  called  for 
also. 

It  is  not,  therefore,  a  question  of  whether  education  shall  proceed 
from  above  downwards  or  from  below  upwards,  but  progress  must 
be  made  in  both  directions  simultaneously, 

505.  Taking,  for  convenience'  sake, the  highest  instruction  first, 
we  have  to  deal  with  such  agricultural  education  as  would  be 
imparted  at  Colleges  or  special  Institutions  where  agriculture  forma 
one  of  the  subjects  taught,  and  where  students  prepare  for  a  Uni- 
versity degree  or  career.  The  Poona  CoUege  of  Science  and  the 
Saidapet  College  at  Madras  are  instances  of  such  Colleges. 

The  question  arises  at  once,  whether  agriculture  in  its  different 
branches  should  be  taught  at  special  Agricultural  Colleges,  or  whether 
it  should,  merely  form  a  part  of  the  instruction  at  existing  ('ollegea 
where  a  general  training  in  science  is  provided.  In  its  origin  Sai- 
dapet was  representative  of  the  former,  as  Poona  is  of  the  latter. 
After  careful  consideration,  I  express  myself  as  not  favourable  to 
the  establishment,  at  the  present  time,  of  special  Institutions  for  the 
teaching  of  purely  agricultural  subjects  alone,  but  I  advocate  rather 
the  utilisation  of  existing  institutions  where  a  training  in  science 
is  given,  and  the  tacking  on  of  agriculture  to  the  subjects  taught. 
My  reason  for  coming  to  this  conclusion  is,  that  in  the  present  state 
of  agricultural  knowledge  in  India  I  much  doubt  whether  there  is 
adequate  teaching  power  to  provide  instruction  in  the  various 
branches  of  a  complete  agricultural  course,  and  also  whether,  in  a 
purely  Agricultural  College,  there  would  be  sufficient  employment 
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rof  teachers  of  ability  in  those  departments  of  science  alone  whjoh 
are  connected  with  agriculture.  The  Madras  Agricultural  Com" 
mittee  (1S90)  rej)oi'ted  that  the  results  of  agricultural  education  at 
the  Saidapet  College  were  disappointing,  and  that  the  sole  object 
•  of  most  of  the  students  joining  the  College  was  to  obtain  emploji- 
loaent  or  promotion  in  Government  service,  very  few  indeed  of  them 
subsequently  engaging  in  farming.  The  Poona  College  of  Science, 
on  the  other  hand,  has  only  had  agriculture  as  one  of  the  many 
branches  of  science  taught,  and  the  results  have,  on  the  whole,  been 
fairly  successful.  Within  recent  times  the  University  of  Bombay 
has  given  recognition  to  the  study  by  conferring  a  Diploma  in  Agri- 
culture on  students  who  pass  in  that  branch.  The  advantage 
which  a  general  Science  College,  such  as  Poona  possesses,  is,  that  it 
can  employ  capable  teachers  of  botany,  chemistry,  geology,  etc.,  who, 
while  not  engaged  purely  for  agricultural  students  (as  would  be 
the  case  at  an  Agricultural  College),  nevertheless  give  courses  which 
such  students  can  attend,  aad  other  coujrses  which  are  specially 
designed  for  them.  I  am,  therefore,  decidedly  in.  favour  of  this 
latter  system,  for  the  present  at  least,  as  against  the  establishment 
of  special  Agricultural  Colleges,  feeling,  as  I  do,  that  there  is  not 
sufficient  call  for  the  latter,  and  that  adequate  high-class  instruction 
•januot  as  yet  be  provided  in  them.  Looking  to  the  future  it  is 
possible  that  in  time,  perhaps,  there  will  be  occasion  for  one  or  more 
Central  Colleges  of  Agriculture,  but  there  will  always  be  a  difficulty 
in  finding  a  central  place,  more  especially  as  the  agriculture  of 
different  parts  is  so  varied.  "Fov  the  present  I  prefer,  as  I  have  said, 
the  utilisation  of  existing  Science  Colleges  and  Institutions  to  the 
establishment  of  any  fresh  one  specially  for  agricultural  training. 

506'    X  tave  mentioned  the  recognition  which  the   University  1l]^^i^°^ 
of  Bombay  has  given  to  the  study  of  agriculture,  and  the  testimony  benesoiai  even 
of  men  of  long  experience,  such  as  Dr,    Theodore   Cooke,  of  Poona,  fofus  own"ake. 
is,  invariably,  that  unless  a  teaching   Institution   be  in   some   way 
connected  with  the  University  it  is  sure  to  fail.    No    doubt  this  is, 
in  great  measure,  consequent  upon  what  has  been  noted  at  Saidapet 
and  elsewhere,  viz.,  that   the  aim  of    the  students  is   not  to  study 
agriculture   for  its   own  sake^  but  for  the  sake   of  getting  Govern- 
ment employ  or  preferment.     It  is,  of  course,  unfortunate  that  this 
is  so,  and  especially  that  it  is  not  merely  a  tendency,  but  an  almost 
universal  rule,     I  do  not  think  that  there  is  much  likelihood  of  a 
change,  and  therefore  it   is  better  to  provide  for  things  as  we  find 
them,  and  not  as  they  might  be.   It  will  be  long,  I  think,  before  we 
shall  find  among   the  Natives,  many  workers  in  pure  science  who 
will  study  it  for  its  own  sake.    So,  too,  will  it  be  with  agriculture. 
If  a  lower  ideal  has   to  be  taken,  it   is  nevertheless   desirable  to 
ensure,  as  f^r  as  possible,  that  the   training  shall  be  that  which  is 
most  likely  to  be  of  benefit   to  the  men  in  the  spheres   which  they 
will  subsequently  occupyi   It  would   unquestionably  be   well  that  instanced  in 
the  men  who,  later  on,  become  Land  Kevenue  officials,   and  who  in  Tcuuo'offi°iaf»r 
their  daily  work  are  brought  in  contact  with  agricultural  conditions 
and  surroundings,  should  get  some  knowledge  of  the  principles  of 
agriculture  during   their  earlier  training.     Even   if  they  do  make 
the  attainment  of  a  University  degJee  the  main  object,  and  study 
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agriculture  in  an  academic  way,  it  is  more  likely  to  be  productive 
of  good  in  the  end  than  if  they  had  followed  a  purely  literary 
course.  To  take  a  single  instance — in  Bombay  the  higher  class  of 
Revenue  oflScers,  such  as  the  Tahsildars  and  Mamlatdan,  are 
invested  with  considerable  influence  in  the  distribution  of  advances . 
for  agricultural  improvement  {taccavi*  advances), and  in  the  manage- 
ment of  local  funds.  It  is  obvious  that  a  man  of  this  class  who  has 
had  a  good  training  in  agriculture  is  very  much  more  likely  to  use 
that  influence  wisely,  and  to  understand  the  agricultural  require- 
ments of  his  district  better  than  one  who  has  had  merely  a  literary 
training.  Nor  is  the  advantage  confined  to  Revenue  officials  only, 
for  it  would  tell  favourably  also  upon  those  who  did  not  go  into 
Government  employment  ;  they  would,  at  least,  be  fitted  with 
a  training  which  they  could  turn  at  any  time  to  practical  account, 
viz,,  in  the  business  of  agriculture  itself,  whereas  a  classical  or 
literary  education  would  not  so  qualify  them. 

I  fear  that  one  must  not  look  for  any  great  change  in  the  aims 
of  students  at  Colleges  and  Institutions;  therefore,  a  greater  endea- 
vour should  be  made  to  render  the  Institutions  of  as  practically  useful 
a  nature  as  possible.  Seeing,  too,  the  demand  that  there  is  for  the 
employment  of  officers  in  the  Revenue  Department,  and  that  they  are 
brought  into  close  contact  with  the  cultivating  classes,  I  consider 
that  the  call  for  the  introduction  of  agriculture  into  the  educational 
system  has  been  amply  justified. 

507.  The  next  point  is,  in  what  form  a  University  may  give 
recognition  to  the  study  of  agriculture.  At  Bombay  the  efforts  to 
obtain  a  Degree  in  Agriculture  were  not  completely  successful,  and 
a  Diploma  was  granted  instead.  But,  undoubtedly,  a  diploma  will 
never  be  considered  as  carrying  the  same  weight  as  a  degree,  and 
this  will  certainly  militate  against  the  pursuit  of  agriculture  as  a 
study.  A  diploma  is  a  sort  of  half-way  house,  better  than  nothing, 
but  not  the  equal  of  a  degree.  I  do  not  think  that  it  is  satisfac- 
tory, and  I  do  not  see  why  a  University  degree  might  not  be  given 
for  Agriculture  just  as  much,  for  instance,  as  for  Engineering.  T 
do  not  mean  to  imply  that  the  improvement  of  Indian  agriculture 
is  in  any  way  dependent  upon  the  conferment  by  the  Universities 
of  an  agricultural  degree;  but  I  do  think  that,  seeing  how 
matters  stand,  the  granting  of  a  degree  would  give  a  stimulus  to 
the  study  of  agriculture  which  a  mere  diploma  would  fail  to  pro- 
duce. I  do  not  suggest,  I  should  explain,  that  agriculture  should 
be  studied  as  a  subject  by  itself,  and  that  a  degree  should  be  given 
in  it  without  reference  to  the  different  branches  of  science  con- 
nected with  it,  such  as  botany,  chemistry,  geology  and  physics,  but 
I  propose  that  after  successfully  qualifying  in  these  branches 
by  the  earlier  examinations,  a  student  should  be  at  liberty  to  take 
up  agriculture  as  an  optional  subject  in  the  final  course  for  a 
degree. 

508.  Returning  to  Colleges,  it  is  not  sufficient  to  give  merely 
practical  as  well  &  theoretical  training  in  agriculture,  but  the  instruction  should  be 
as  theoretical,    accompanied  by  practical   illustration.     This    can  be   accomplished 


Recognition  of 
Agriculture  by 
UuiverBlties. 


A  decree 
detiiruble. 


Tile  traininer  at 
GolleRps  moRt  be 


*  See  footnote  page  80. 


Agricultural  Classes  and  High  Schools.  885 

by  having  a  Demonstration  Farm  attached  to  the  College,  where 
the  students  may  see  the  actual  operations  of  huabandry,  and  the 
cultivation  of  the  different  crops  carried  out.  They  should  also  be 
taught  to  do  the  work  on  the  farm  themselves,  or  have  a  pieoe  of  land 
which  they  can  cultivate  with  their  own  hands.  This  may  be 
sufficient  for  a  College  career  or  for  a  University  degree,  but  more 
is  needed  before  a  man  can  be  turned  out  from  a  College,  and  be 
fitted  to  manage  a"  farm  of  any  size  or  to  superintend  an  estate. 
It  is  in  respect  of  the  opportunities  which  it  ofEers  of  seeing  practi- 
cal work  on  a  large  scale  that  a  Government  Farm  like  Bhadgaon 
can  be  of  great  use,  and  it  would  be  well  to  make  it  a  condition 
that  passed  students  of  Poena  or  similar  Colleges  should  not  be 
promoted  to  the  management  of  a  farm  or  estate  until  they  have 
spent  some  time  in  practical  work  on  a  farm  like  that  at  Bhadgaon. 
The  complaints  of  landowners,  that  they  cannot  get  competent 
superintendents,  would  in  great  measure  be  remedied  by  a  provision 
of  this  kind,  and  it  would  prevent  men  from  leaving  the  different 
Colleges  with  nothing  but  a  theoretical  knowledge  of  agriculture. 

509.  Passing  from  Colleges  to  High  Schools,  we  have  to  con-  cfa^s™"a'ttaohod 
sider  the  Agricultural  Classes  which,  in  the  absence  of  any  special  to  High  schools. 
College,  have  been  established  in  several  parts  of  India,  and  which 
are,  as  a  rule,  attached  to  the  High  Schools.  Those  which  I  visited 
were  at  Nagpur,  Belgaum,  and  Nadiad.  With  the  first-named  I 
was  particularly  pleased,  and  I  am  confident  that  it  is  doing  decided 
good.  It  is  quite  true  that  here,  as  elsewhere,  the  prominent  idea  Nagpur. 
among  the  students  is  to  get  into  Government  employ,  but  it 
must  also  be  remembered  that  in  the  Central  Provinces  there  is  a 
steady  demand  for  men  who  are  to  be  employed  in  the  Land 
Revenue  and  Settlement  Departments,  and  it  is  certainly  far  better 
that  the  appointments  should  be  filled  up  by  those  who  have  had 
a  distinctly  agricultural  training,  and  who  have,  possibly,  acquired 
a  decided  interest  in  agriculture,  than  by  men  who  have  followed 
a  purely  literary  career.  The  former  are  far  more  likely  to  under- 
stand the  condition  of  the  people,  their  wants,  and  the  ways  in  which 
agricultural  improvement  may  be  effected.  I  was  very  much 
pleased  to  see  that  the  students  at  Nagpur  were  obliged  themselves 
to  do  the  work  of  the  farm  attached  to  the  Agricultural  class,  and 
that,  in  addition,  each  one  had  a  piece  of  land  which  he  cultivated 
entirely  himself,  and  the  crops  of  which  he  was  allowed  to  convert 
to  his  own  use.  A  Demonstration  Farm  is  a  natural  and  necessary 
adjunct  of  an  Agricultural  Class,  and  on  it  there  should  be  practical 
work  carried  out  by  the  students.  If  a  certain  area  can  also  be 
devoted  to  experimental  work  it  may  be  a  further  advantage,  but 
all  depends  upon  the  superintendence  available.  Of  17  students 
in  the  Nagpur  Class  during  1889-90,  14  passed  well  and  obtained 
appointments  as  Revenue  Inspectors. 

It  is  worthy  of  note,  as  showing  the  necessity  of  providing 
agricultural  education  ot  a  high>  character,  as  well  as  that  of  an 
elementary  nature,  that  the  Nagpur  Agricultural  Class  is  depend- 
ent for  its  teaching  power  upon  the  Poena  College  of  Science,    the 

25 


886. 

Principal  and  his 
ili$tit»?Aion. 


Jgrieultural  Education, 
two  Assistants  being  passed  students  of  that, 


Nadiad, 


Belganm. 


At  Nadiad  the  Agrlcultaral  Glass  is  attached:  toj  the:  High 
School,  agriculture  being  an  optional  subject  in  the  acihpol  "'finali" 
The  farm  of  the  Nadiad  Agricultural  Association,  is  utilised;  for, 
the  instruction  of  the  Glass. 

At. Be^gaum  alsoj , the  Agricultural  Class  is.  attached  tp.  the 
High  Schoplj  and  a  fern;^  of  sjeven  acres  is  ut^iisedfor  it. '  The 
Ijeac^ers  must  have  passed  at  the  Poena  College  of  Science.  Agri- 
cuItiiral,Cl.assfiS,are,  likewise  aljtaCit^e^  to  nine  of  the  principal  High 
Schools. in  Bombay..  Each  of^ these  is  under  an  instructor  who  has 
qualified,  either  ajfj  Ppona.,  or  at  Saidapet,  and  who  reports  to  the 
Eoona,  poUege.  The  ea^jnination  pagers  are  set  fc-onj  Poena 
College,  and  passed  students.are  qualified' to  join  the  Coljege. 

Value  of  Poona         The  abovo  instanccs 'show,  if  proof  were  needed,  how^  necessary 
suppijinl'        it  is  tb  maintain  the  agricultural  teaching  at  the  Poona  College  in 
a  high  state  of  eflJoienoy. 

510.  At  High.  Schools  more  attention  should  be  paid/  tothe 
study  of ,  physical  science,  and  the  instruction  should  also,  be 
made  more  distitictly  agricultural  in  its  bearing  than  i%.  the  case 
at  present;  Although;  there  may  not  be  the  necessity  which 
^istsr  in  the  case  of  Agricultural;  Classses  and.  College^,  for 
having  farms  on  wh.ich:the  Scholars  of  High  Schools  njay  work,  it, 
is',  very  desirable  that  there  should)  be  what  I  may  best  term 
lUusb^ation  Earms,  on  which  the  scholars  may  seeth©;  prin<?ip^lJ 
crops  cultivated  in  the  district,  and  have  illustrated  to.  them  in  this 
way  thelessoins  which  they  are  taughtv  Illi)stration;  ^arms  of  this 
kiildj  will  help  to  bring  horne  the  instruction  given  and  to, giv^e.  point; 
and' interest  to  it.       ' 
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51L  In  Middle  Schools  the  elements  of  physical  sejenqe  should 
be  tsiugKt,  and  it  would  be  well,  too,  were  more 'attention,  given 
td drawing.  I  noticed,  when  present  at  an  examination  at,  the 
IRorest  School,  Dehra,  a  great  lack  of  power  on  th'e.  part  of '  the 
students  to  r§p/esent. by  means  of  a  figure  any  object'  m/6'uI  which 
they  were  speaking;,  If,  drawing.were  more  extensively' taught,  at 
an. earlier, stage  of^tjleir, education  it  would  be  a  considerable  gain, 
Ag^^iculturaJ- science,  might  be  introduced  in  Middle  SlchooW. by 
means  oL  tejstTb^pks  in  the  vernacular,  so  also, might  elementary, 
bptany  ap(i' physiology. ,  There  is  no  call  for,  farms  in '  connection 
wit^  these  schools,  bytthere  inight  be  a  few  Illustration  Tlhis, 
where  some  of  !th.e  principal  'field  crpps  could  be  grown  on'a  small 
scale,. just  for  the  purpose  of  illustratiiig  the  lessons.  In  the 
School  Gardens.  Central  Pjjoviuces  a  scheme!  is  p^, foot  to  establish  School  Gardens, 
on  which  the  boys  may  work,  and  be  allowed,  as  an  eacoura<gement, 
to  keep  the  crop  proceeds  themselves.  ' 
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512*  At  Primary  Schools  the  most  that  can  well  be  done  in 
ordei'^  to   furthier  agricultural  teaching  is  to  introduce  "readere," 
pbject  lessons,    uaving  familiar  agncultum'topics  and  illiistrations  as  their  subject, 
and  also  tb'give  "object  lessons," '   In  the  latter,,  riotlfiiig  willbe'flo' 
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qiticMjn  oompO'efaended'by  the  yonthfal  mind  as  the  common  every- 
day objeets  which  a  lad  sees  aaround  him,  and'  none  will  be  more 
familiar  to  him  than  those  connected  with  agriculture.  Sir  Edward 
Boek  remarked  at  the  Simla  Agri6ultuml  Conference  that  he  had 
often  watched  the  country  visitors  to  the  Indian  Mu^um>  at 
Calcutta,,  and  that  there  was  no  show-case  that  attracted  so  much 
attention  as  those  which  contained  clay  models  ill^stratid^'  the 
siifij^e  agrictiltural  operations  ih  a  village.  It  is  the  ftimilisifify 
of  thfr  subject  which  attracts,  and  so  it  will  be  fotirid'in-  priiiiary 
education^  for  no  illustration^  are  so  apt  ais  thbs6  drawn  ffbrn'the' 
every-daylif4  of  those  Who  come  to  re'ceivd  iHstruction; 

S13.  "there  remains  but  one  other  class  of  sdhoolls  of  T#hitJh  I  Normal  schooh 
shall'  sp'esik;  the  Notinal  Sbhbbls  for   teachers;     The'tea^cllWk'c^tfi'"'      " 
not  all  gothrbtlgh  a  special  training  in  a'grietilture,  sefeing' tliat 
agriculture  is  btit   otie  of' several'  subjects  whiidh:  they  ■vWllhaVS' 
to'teaoh",  btit  it  is   very   desirable;   and,    indeed,    iieees8a!ti:,'  that-' 
they,'  sKonld  rfebeite  sufficient   instruction    in  it '"  thetnsMve^'  to' 
be  ablfe'tb  understand  and  to  ibtelligently"  teach  otit  of  an  a'^HcuU" 
taral'  tfe'xt-bVbt.    To  merely   teach  agricultural  pririciplfefe  aSa" 
lesSbn  tb  be  cOB&iflittiBd  to  rfiembry,  but  rtbt'to  compreherfd   -^^tat' 
the  words   mean,  is  utterly   useless.     Therefore,    there  sHbtild'Ht/' 
some  provision  for'  thfe  special  iistruction  bf^teabhe^fe  inVgl-ieiiltlii'^,' 
w'HefeDy  they  maiy  ob'tain'  a  sutfcieUt  knowledge  of"  the  siibjebt  tb^ 
enable  them   to  teach  it  to  their  scholatK     A4;  Nagpnrj    ariiffip!--' 
nie&iis>'haive  been- made  for  a  specif -Class  for  teachers  iu  coun^tipn 
with  the  Agricultural  Class  held     there,   and   probably  similar 
aHangement&  cbald'be  made- elsewher& for  the.  iHstrubtipnfof  the 
teaehers=ofiPrim4ryiScbbDls»-  In  some  parts,:  the- Central  Provinces 
foff<exam{je,  peripfttetic'  lecturers  have  been   engaged  to  gO;  from^ 
pbdeto  jiaeei  and  to  hold  classes  speeiaMy  for- this  purpose,  l^t'the- 
ageney^has,  J[  b^eve^  been-f ouad-rather  an  expensive  one.    Whether 
this  OP  some  oth6r  pjau/  such  as  that  adopted-at  -Nagpup,.of  forming, 
a 'Bj»ecisd<3]a89fe'r. teachers,  bethe  betterj!  d^ends- mucb  tqion 'the- 
facilities  which  already  exist  for  givingdnstEBctiolh  It  is^igaific^fc,  r 
however,,  that  in  England  (where  at  the  present  time  a  strong  move 
is'being  iJiade'in  the  drretitib'riGf 'leblftiibal  afgticultiiiral  edfifeatibii)  ^he 
same  nieeesSf tj^h'as'beefl  f elt  of'ediblatiifg'-^the'teatShei's  bf'' Village" 
Schools'"  itf'tlte  rtidimeiits' of  agriettltufe.     It  is  recbgin^ed'n'bwi 
more  ai '  l6BS'  gBUefailly,  th'it,  ymle  agricultural  edn^atiotf  of  si' 
high  class '  wiir  bb"  rfeededi^^  thfefe^^' riot'  mttich  to  be^  expected  so 
far  as    thoser"  nbw  a'bttiall'^  etil^'a.'ged'  in  farlning'  are'  cbhefeWfed; 
but   thalt'  it'will'be  in  the  if iteihg  of  the^yotm'g 'and' irisiri^.  gShgfiii^ 
tibn'of'fUtupb  fSriiierSihat'the  bfeflefit  of  afa  a'gricultiiM'  edu'da'tibff'' 
will  be  fotffid.    In  liadii';  as  'iti'En^lalid,  attention  must;';th'et8f'offe^' 
be   spebiiatl^  g^ven 'to'  the' training  in'^agf ict'lture'of "thfeSfe^' 'wh6 'a¥e' 
t&'instruct  the'firtUrflgeneratibtf'of  cultivators,  anld  th'e'ie&cherg  in' 
Pfiitiary  Schbdl^ 'ought  to  sh'ow'thelr'capabtffty fbt'dbing'thiS'. 

514;  A  ■  mafiifistinffed-  isi '  tWS)' i^stfe"'  ofJ'  Ag*{i6ti.lt&*al'  Tbxt-'Theoee^of 
bbbksi  and  ■Agri<ealtffril-Piime*S;     A'  few<^of2these^ot'al*eady'  exidt/^f/t-boikt^-^" 
The  best'kKSW^n  is  Mr,  J-.  B.  EuHeS's-*'^  Afrteiilt&T^l  ftitafer,"  oPigii^ 
nally  written  f«Ftte*^Ndrt&JW^5.l^^See#,- a6d^'suftfe«(Uefi«iy'' 
^5  a 
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re-written  and  adapted  to  the  Central  Provinces,  upon  Mr.  Fuller's 
transference  to  the  latter.  This  little  book  is  simply  and  admira- 
bly written,  and  In  its  100  small  pages  it  contains  a  massof  usetui 
information  set  out  in  quite  an  elementary  way.  The  Primer  has 
been  translated  into  Hindi,  Mahratti,  and  Uriya. 

More  recently,  an  agricultural  Text-book,  suited  specially  to 
Southern  India,  has  been  prepared  by  Mr.  C.  Benson,  Assistant 
Director  of  Land  Records  and  Agriculture,  Madras,  and  Mr.  C. 
Subba  Row,  the  Sub-Assistant  Director.  One  or  two  other  Text- 
books or  Primers  have  also  been  issued  by  native  agriculturists. 

But  very  much  more  is  needed  than  a  text-book  here  and  there. 
The  conditions  of  agriculture  are  so  diversified  that  anv  such  book, 
if  it  is  to  keep  its  elementary  nature,  can  be  applicable  only  to 
quite  a  limited  area.  As  Mr.  Puller  says  in  his  preface,— when 
he  came  to  revise  his  North-West  Primer  and  to  adapt  it  to  the 
Central  Provinces,  he  had  to  re-write  fully  two-thirds  of  it,  and  he 
adds  that  not  one  book  for  the  whole  of  the  Central  Provinces,  but 
at  least  one  for  each  of  its  divisions,  is  needed.  The  same  is  true 
for  any  other  Province  of  India,  and  thus  there  is  urgent  call  for 
simple  but  reliable  and  applicable  text-books  upon  agriculture. 
I  look  to  the  appointment  of  "  agricultural  experts  "  and  the  co- 
operation of  a  "  scientific  adviser"  as  likely  to  help  greatly  in  this 
necessary  and  important  work. 

L  n  aa  6 18  a  515.     One  of  the  diflSeulties  in  the  way  of  spreading  education 

difficulty  in  tiio  is,  undoubtedly,  language,  or  rather  the  multiplicity  of  languages. 
X^^iom  I  noticed  this  when  1  was  at  the  Forest  School  at  Dehra,  during 
the  holding' of  an  examination  there.  In  the  higher  Classes  in- 
struction is  given  in  English,  but  the  teaching  is  in  the  vernacular 
(Hindustani)  for  the  lower  Classes.  The  answers  given  by  the  pupils 
in  the  vernacular  Classes  were  brought  out  with  far  more  readiness 
than  by  the  senior  students,  and  it  was  often  hard  to  make  out 
whether  the  latter  did  not  know  the  answers  or  whether  they  merely 
did  not  understand  the  questions. 

It  will  be  just  the   same   with    text-books.     A   text-book   in 
English  will  not  be  understood  like  one  in  the  vernacular,  and  it  is 
far  more  likely  to  be  learnt   off   as   a   lesson    and   committed   to 
memory.   Even  in  one  and  the  same  Province  several  difEerent  lan- 
guages and  dialects  will  be  spoken  and  the  text-book  will  have  to 
be  translated   into   each.     At  the  present  time  there  are  in  use  in 
Colleges  in  India,  books  such  as  Wrightson's  "  Principles  of  Agri- 
cultural Practice,'''  Warington's  "  Chemistry  of  the  Farin,"  Johnston 
and  Cameron's  "  Agricultural  Chemistry  and  Geology,''  all  of  them 
capital  books  in  their  proper  application,  but  not  at  all  intended  to 
meet  the  special  case  of  Indian  agriculture,  and,  indeed,  even  calcu- 
lated to  mislead  the  Indian  student  in  many  important  points.  Where 
the  differences   in  agricultural  practice  between  England  and  India 
text-  ^'^^  ®°  g'^at,  dependence  ought  not  to  be  put  on  English  text-books 
bloks."'*"  "^ '  only,  but  India  should  supply  its  own.    That  this  has  been  done  to 
so  small  an  extent  in  the  past  is  a  proof  of  the  need  of  paying  more 
attention  to  the  furthering  of  agricultural  education. 
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516.  I  have  spoken  in  Chapter  XVII,  (paragraph  433)  of  the  J'|ri°tej 
teaching  of  agricultural  chemistry  as  a  special  subject,  and  have  ohemistry. 
expressed  my  belief  tha!i,  though  useful  as  an  adjunct,  I  do  not 
anticipate  any  great  results  to  follow  immediately  from  it.  Never- 
theless, it  is  a  subject  which  should  quite  rightly  enter  into  a  regular 
agricultural  course,  such  as  is  given  at  Saidapet  or  at  the  Poona 
College,  or  into  that  of  the  Forest  School  at  Dehra. 

517.  The  relation  of  the  proposed  "  scientific  "  adviser   to   the  "Smo 
conduct   of  agricultural  education   throughout  the  country  has  also*^JJ^°^"^J°i 
been  spoken^of  in  Chapter  XVII    (paragraph  438),  and  was  dwelt  eduoation. 
upon  at  considerable  length  by  the  Simla  Agricultural  Conference. 

I  do  not  think  that,  if  a  "scientific  adviser  "  be  appointed,  his  connec- 
tion with  education  can  be  anything  more  than  of  a  very  general 
nature.  Certainly  he  can  never  exercise  any  control  over  education, 
or  prescribe  on  what  lines  it  is  to  run.  The  most  he  can  do,  it 
seems  to  me,  is  to  generally  watch  its  progress,  and,  possibly,  to  throw 
out  suggestions  for  its  improvement,  but  more  he  can  hardly  do, 
even  had  he  time  for  it,  which  he  most  certainly  would  not  have. 
-Again,  it  would  be  inadvisable  to  have  any  conflict  of  authority 
between  the  Agricultural  and  the  Educational  Departments,  and 
on  this  account,  too,  I  think  that  the  "scientific  adviser  "  could  do 
little  more  than  express  his  opinion  when  asked,  or  make,  as  occa- 
sion permitted,  some  suggestion  as  to  the  line  which  agricultural 
education  should  take. 

518.  The  question  next  arises:  granted  that  there  is  a  need  of 
men  more  agriculturally  trained,  what  inducements  are  to  be 
given  to  them  to  pursue  the  study  of  agriculture.  If  young  men 
go  to  other  employments  because  there  are  no  openings  for  them  in 
agriculture,  how  are  these  openings  to  be  made?  Only  by  giving 
as  good  "prizes"  for  agriculture  as  for  the  Bar  or  for  Government 
employ.  The  Land  Revenue  Administration  needs  a  regular  sup- 
ply of  men  to  fill  posts  in  it  j  Land  Revenue  Inspectors 
are  required  whose  business  is  with  the  people  in  their  . 
agricultural  relations,  and  who  have  to  do  with  the  soil  and  the 
crops.  Surely  those  best  fitted  are  the  ones  who  have  had  an 
agricultural  training,  and  the  administration  of  matters  con- 
cerned with  the  land  will  be  best  carried  out  by  the  men  who 
understand  agriculture  best.  In  England  a  land  steward  is  not  a 
man  who  is  taken  out  of  a  bank,  or  who  has  done  no  more  than 
take  a  high  Uuiversity  degree  in  classics  or  mathematics.  So 
should  it  be  with  Land  Revenue  Inspectors  ;  they  should  be  men 
who  have  passed  uhrough  the  Agricultural  Glasses,  or  through 
Institutions  that  give  a  training  in  agriculture.  In  the  course  of 
my  tour  I  met  many  Inspectors  whose  mind  seemed  to  be  quite  a 
blank  on  the  subject  of  agriculture ;  in  other  parts,  as  in  some 
districts  of  the  Central  Provinces,  I  found  them  to  take  a  decided 
interest  in  agriculture.  These  latter  were  men  who  had  passed 
through  Mr.  Fuller's  Agricultural  Class.  In  Bombay  it  is  now 
provided  that  all  candidates  for  the  staS  of  Inspectors  of  Village 
Records  must  qualify  by  passing  a  course  in  agrieulture, 
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I  oaanot  po^ 'dhese  yiews  iato  b^iiter  genecal  ^terms  tban  tjiose 
ad&pted  io  'tk«  ifoUowipg  iwo  Besolutioos  adopted  ai;  the  Simla 
Agricultural  Conference,  in  Ootober  1890 : — 

Resoiutipn  VI. — It  is  highly  desirable  that  the  claims  of  men  trained  in 
Scientific  Agricaltnra  to  appointments  in  the  Bevenna  and  cogpate  Depart- 
ments shodld  be  as  freely  recognised  as  those  of  men  trained  in  Lair,  Artj, 
and  Engineering. 

Bebolution  VII. — That  where  appointments  in  the  Revenue  or  cognate 
4^?part.meats  arp  made  qp  ,|I^  repfllt  pf  pompetitivp  exjipiinatiops,  Soie,ptific 
i^rio,qlt,ure  should  be  inoltided  as  an  optional  or  necessary  subject  in  the  e^ami- 
p^ion  course. 

Forest  stadeats.  '$h,Q  Sovg^  J)epartmeiifc  has  fp;r  some  tijrie  p^st  f^lt  tit^e 
neoe^gity  o|i  bayiflg  tj^tter-reducjited  ipep  to  Pice^py  thp  ppgt  of 
^ub-;A.?si9ita(jit  Cpogsi-yatQ^  Efforts  are  nqy?  l?^ing,mfide  tp  e^got 
^n  inipro^eipept  iQ  tthis  4i?'eQtipu,  and  tl^ie  intjrQdpp^jpn  of  a  mojre 
agricultural  edpcafcioa  among  thpise  |pea  wopld  qualify  thern 
-betierjfpE  Itheir  (yrpri;. 

Patwari),  Iiastly,  as  regards  tfafi  hereditaiEy  cl^as  of  keepeie  of  Villsge 

Eeoords  >(;)a^«)m»),  it  would  ibe  a  elear  advantage  if  these  men, 
whose  office  passes  on,  as  a  rule,  from  father  to  son, i were  in  their 
early  life  'to'  receive  a  itvaiaing  in  the  principles  of  agriculture, 
and  also  in  drawing,  instead  of  having,  as  is  now  the  case,  to.  be 
formed  into  special  Glasses  later  on  in  order  ito  :learn  their  par- 
ticular work. 

ciagses  of  5l9.  It  may  be  desirable  here  to  summariae  the  different  classes 

Natives  for        nf  Natives  for  whom  agricultural  education  should  be  sneciallv 

whom  agncul-  -a  j  ■         P  f  J 

tural  edaoation   nrOTiaea. 

V^r)  "  JE^perts "  of  the  Agricultural  Department. 

(2)  Suboi'diinate  rpffioialfof  thp  Lapd  ^^eyepue,  Settlpfflei^, 

ForesJ,,  pr  cpgnate  Departrpepts. 

(3)  Teachers  of  agricultara  at  High  Schools. 

(4)  Teadhers    pf  Middle  sjnd  Primary  Schools   where    the 

elements  of  ^.griculture  are  taught. 

(5)  Tyhe  youth  of  ijjip  ,cu1,tiyatipg  c]a,sse^. 

i(6i)  Non-official  landed  iproprietors  (i?^wi^^;5[f^,etp4. 

Agricuitorai  520.  It  now  remains  for  me  to  note  briefly,  upon  the  Agrical- 

ciisKl!  *°*      *"•;*'  College,  Classes,  and  other  Institutions  wiich  I  visited. 

PoonaCoUegeof       ^.9  ,^£0,  first,  the  Pooua  College  of  Spience,  so  far  as  its  agri- 
soionoe.  pultur?,!  cpursc  is  concerned.  "  "^ 

Thiscollege in  its  agrioultusal  branch  , is  virtually  t}iei,4griegltuial Oolleae 
of  the  Presidency,  and  those  who  harp  had  anything  to  dq  with  iinow  hw 
)grea(Uy  its  succpsp  ha^  been  the  oatoome  of  the  devotion  of  ws'energeilo 
,1'rincipal.  Dr.  Theodore  Cooke.  Successive  Governors  of  Bombay,  and  more 
especially  Xibrd  Reay,  have  also  interested  themselves  greatly  in  it,  I  have 
already  made  numerous  references  to  it,  and  have  shown  what  a  large  amount 
of  the  agricultural  teaching  ,ake^dy  giv^  thron^ont  the  country  omeg  itg 
^in  toPoon?.  The  Coilege  ha?  %e  advantage  of  tieiijg  affiliated  to  the 
i^flPPW  University,  the  latter  giving  a  diploma  in  agr'icriltpre.  The  studet^g 
have  the  further  benefit  of  the  farm  attached  to  the  College,  and  are  lodsed 
close  to  the  farm,  spending  some  time  on  it  every  day.  The  course  is  a  tiwee 
years'one.    Mr.  MoUison,  thetSaperinfenitent  oiiGpvernment farms  in.Bombay 
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tte'ilies  agridnltare  for  two  months  inthe  yeat  Here.  In  thd  first  year  mathe- 
matics imfl  natnial  stJience  (heat,  botany,  Shd  agriculture)  are  taken  np  ;  in' the 
second  j'ear,  higher  mathematics,  natuM  ^iletiCe  (oheniistry  and  ftystematio 
bbtany),  vetWiftarjr  soietice,  and  agribnltnie ;  in  tbethiffl  year;  tiaturttl  sbienoe 
(agrioaltnral  botany,  gedlogy,  and  cheinistry  with  aii^lysis),  surveying,  veteti- 
nary  aoienQe,  and  agrie»lture. 

Thq  main  jwints  that  strike  me  in  this  scheme  are,  firstly,  .that  I  thijak  it 
would  be  better  to  let  students  qualify  ip  geueial.science  subjects  before  passing 
onto  the  more  sjiediAl  one  M  a^Jicultnre ;  aiid,  seoou'dly,  that  .1  ifrotitS  iiot 
iCHUpe^  an  agriodltui'M  Students  pri>gr«lss  by  kiS^itig'faim  -at  a  n^h-agriouItn«al 
subject  like  mathematics  for -a  sfoobd  year.  Tt  is  quite  iight  that  a  ;  man 
should  reach  a  sufficient  qualification  in  mathe^natics  and  physios,  but  I  would 
let.hirii  g6t  thife  don't  iii'tte  firSt  year  of  .(ihe  course,  arid  liot'io'b^'ftinihM  with 
it  further.  Also,  it  is  well  that  he  fehould  attain  a  ^ijfiSdieiiUy  hi^h  Istalidard  'in 
general  scieiice  'subjeals,  such  as  dhemistry ,  botany,  And  gbMogyibBfoiS'  he  eiijers 
on  the  special  stiifljr  of  agrioinlture.  Agrioulture-iiijght 'bbiaken  the.^ecbbd 
year,  atid  be  miaddthe  jtinnM^il  stfbjeqt  during  the  third  yeftr,  #heil,  ftfdjit 
would  be  quite  eUHy  enough  to  tike  up  veterinary  work. 

What  I  should  suggest  would,  be  : — 

First  Xe'ar's  Course. 
Mathematics.  Elementary  Botany. 

Fhysies.  Eliemeiitnry  fCfeology. 

Elementary  Chemistry. 

Sacumd  Year's  .Course. 

Chemis|;rj  (^phejpxetioal  Srawing. 

.  and  firactical).  Agm&Iture. 

Biology. 

Third  Year's  Course. 

Agrietltntal  Chemssfey.  gufv^jsrijsg. 

, Agriculture.  Veterinary:  Science, 

In  lookiagrover  the  ^DaSusiiii  ^gndnlture',  it  is  ct^'ar  io  me  th'di;  it'Hai'bi^n 
drawn  onaiiEiDgUsh  aiidrnot  on  aii  Indian  model.  Thus,  piadtide^  stiSh  as 
" p^riiig  and  biifjiing"  and  "w^l^ping  of  land"  are  mentiofidd;  mahWes 
sueh  as  sulphate  of  an^mgnijt,  dried  .%l4od,  86ot,.and  artifini^  iiiaiiur^ii  tt6iid'  bf 
w,hiiBh.have  any  place  in  Jndian  lagricultnre,  lafe  liitrodupb'd ;  tbd  requirdifteiits 
of  "  fattening.animals"'  are  siipposed  to  .be  leitrnt,  and  t^is  id  a  bpritiiif  y/ti^te 
nofattening.Qc  animals  wjiatever  is  carried  on.  On  the  other  paliSd,  iuaoV'  i&y- 
iectswhich  M^e.a  special  interest  in  Indian  agiionitare  are  omitted.  Such  as 
.eanal  and  well. irrigation,  .^(iw^ar,  dil-cake  refuse, ^Ai,  etc. 

The"  principal  requisite  for  the  .P^ona  oonuse  is,  to  ijiy^mind,  to  inak.e,prb- 
iviflion  tfiai  the  .  students  have  more  apquaintaneB  mth.ithe  ,pj»qtie9l  side, of 
agrioultare, ' either  b^  themselves  wo):king  .Aponith«  iW^i  .or,;by  .haviqg  a 
.'{ienrtion  of  laud  which  ithey  .laajr  oaltivate  thei)is#Ive^i  <or  else  hj  rspending .  a 
uertain  time' open  the  large  farm-.atiBbaSg^n.  ^Certainly,  ,tQo,  ,l;efoi;e  menjass 
«nt  front  Foo'na  to  take'iebarge  .of  .^states,  tftfly  <oqght  ,.to  have  ,gre'viQH^y 
tfualifi^'by  a  lesid'eiaioe.ait  the  BHadgooniOrsimilar  farm'. 

Attached  totKe'PolQn^C^^gd  is  a  Veteriuiar^  Hospital,'  wbe»e  animtds  we  veterinaiv 
treated  and  Classes  are  hera.   'Still'l&tler,  ari'iAipdrtant'bi*uehha«:bee«iadd*d  hospital, 
by  thtfGoVernineW  ol  India;,  a'Baeteifiologiastl  IiflBo*ato!]iy  having  ibeen'flta'fted 
and  jpnt  tfndei'  the  nilanageitoerit  of  Dr.  IaAg*!d,-with  the  viet^.'^ifloJp'alty,  df  fat^^^^^ 
studying  the'iittpbrtant  matter' of  battle  diseases  linlndia.'^ 

"S21.  At  'Baroi^a  great' aHvaoces  have  bteen-made  lately  rin  the  saroda  college. 
deV^lcrpment  of  ^griCu'ItuTaJ  ■elSulcation',    aiad    tke  Gw^war  h&s 
stov*li  great  interest  in , 06  s'tAjeCt. 


An  agneflltodl'  brknbh  df  fh«  'KSrda*  OeaWge*  bats  him  foniied,' 4»a  is 
affiliated  to  the  University    of    Bombay    for  the    diploma  in  tfgiiBtflftiire. 
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Mi.  T.  H.  Middleton,  who  passed  a  distinguished  career  as  a  stadent  at  Edin- 
burgh  University  and  elsewhere,  has  been  appointed  Professor  of  Agrioolture, 
and  Demonstration  Farms  have  been  started  under  his  guidance.  The  students 
are  to  reside  on  the  farms.  This  College  and  the  Poena  College  of  Science 
will  constitute  the  two  Agricultural  Colleges  of  the  Presidency. 

522.  The  other  Bombay  Agricultural  Institutions  which  I 
visited  were  the  farms,  or  rather  fields,  in  connection  with  the 
Agricultural  Classes  attached  to  the  High  Schools  at  Belgaum 
and  Nadiad.  As  mentioned  a  little  before,  there  are  Agricultural 
Classes  attached  to  nine  of  the  High  Schools  in  Bombay. 

Belgaom.  At  Belgaum,  bursaries  of  Bs.  4  per  month  are  paid  out  of  the  local  funds, 

and  are  tenable  for  three  years.  The  field  is  seven  acres  in  extent,  and  tbe 
out-of-pocket  cost  is  Bs.  240  a  year,  which  the  Municipality  gives  as  a  grant. 
Theoretical  instruction  is  given  in  the  High  School  to  the  better  and  English- 
speaking  classes,  while,  for  the  others,  text-books  in  Mahratti  are  provided  : 
the  lads  work  three  hours  a  day  on  the  farm.  The  teachers  must  have  passed 
at  the  Poona  College. 

Nadiad,  At  Kadiad  the  farm  of  the  Agricultural  Association  is  thrown  open  to  the 

students  attending  the  Agricultural  Class  of  the  High  School.  A  museum, 
with  specimens  of  crop  products,  implements,  etc.,  is  attached. 

523.  Passing  next  to  Madras,  the  Saidapet  College  calls  for 
special  attention.  Its  history  has  been  dealt  with  in  the  last 
chapter  {see  paragraph  488),  and  now  I  have  only  to  remark  on 
what  I  noticed  when  I  visited  the  College  and  Farm. 

Coltele*  0^  ^^  unsuitableness  of  the  Saidapet  Farm,  either  as  an  experimental  or 

even  as  an  educational  farm,  I  have  already  spoken,  and,  after  having  seen  it, 
I  am  not  inclined  to  regard  at  all  favourably  its  proposed  extension,  even  as  a 
farm  for  teaching  purposes. 

Owing  to  the  constant  change  of  policy  pursued  by  the  Madras  Govern- 
ment with  respect  to  the  College  and  Farm,  these  have  labonied  under  con- 
siderable difficulties ;  and  although  the  Farm  had,  at  the  time  of  my  visit,  been 
given  up,  with  the  exception  of  a  small  area,  the  future  of  the  College  was  in  a 
very  unsettled  state.  Originally  started  as  a  purely  Agricultural  College,  S  ai- 
dapet  has  now  become  little  more  than  a  general  Science  College  for  Madras,  at 
which  agriculture  merely  forms  one  of  a  number  of  subjects  taught.  This  is 
abundantly  clear  from  a  perusal  of  the  syllabus  adopted.  The  agricultural 
course  contains  far  too  many  subjects,  and,  to  all  appearance,  far  too  great 
attainment  in  these  is  expected.  Mathematics  (including  trigonometry  and 
logarithms),  mensuration,  statics,  building-materials  and  construction,  physio- 
graphy, forestry,  and  other  subjects  find  a  place,  along  with  agriculture,  agri- 
cultural chemistry,  and  veterinary  science.  If  properly  carried  out,  the  sylla- 
bus would  involve  each  man  being  turned  out  a  master  of  the  particular  branch 
taken  up ;  the  veterinary  programme,  for  instance,  ought  to  make  a  man  a 
qualified  veterinary  surgeon;  the  qualifications  demanded  in  statics  would 
only  be  attainable  by  a  very  few,  and  it  would  be  far  better  to  confine  this 
branch  to  elementary  mechanics,  with  special  application  to  machines  used  in 
agriculture  ;  the  syllabus  in  agriculture  is  largely  occupied  with  subjects  that 
come  more  properly  within  the  domain  of  agricultural  chemistry.  The  general 
conclusion  forced  on  me  was,  that  a  syllabus  had  been  framed  with  the  inten- 
tion of  comprising  all  the  points  about  which  knowledge  had  been  obtained  by 
men  of  science  all  over  the  world,  and  that  the  teaching  was  expected  to 
embrace  all  these  as  far  as  possible.  In  short,  an  ideal  syllabus  was  set,  and 
the  teaching  had  to  be  worked  up  to  it,  instead  of  the  syllabus  being  set  ac- 
cording to  the  standard  of  the  teaching,  and  to  what  might  fairly  be  expected 
of  the  students.  The  result  of  such  a  treatment  must  be  to  make  the  men  rely 
entirely  on  books,  and  upon  getting  them  up  by  heart.  So  I  was  not  surprised 
to  hear  that  the  students  did  no  practical  work  upon  the  farm,  or  that  they 
turned  out  in  most  cases  inefficient  superintendents  of  farms  when  they  left 
the  College. 
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A  syllabus  should  not  be  framed  so  as  to  be  far  above  the  heads  of  the 
pupils,  and  appal  them  with  the  array  of  all  that  tliey  have  to  get  up  for  it, 
but  it  should  be  set  so  as  to  be  an  index  of  the  lequiiements  which  the  edu- 
cation given  oould  fairly  supply. 

The  main  point  to  determine  with  regard  to  the  Saidapet  College  is,  I 
think,  what  its  future  is  to  be.  Is  it  to  be  an  Agricultural  College  P  If  so, 
the  course  ought  to  be  a  more  purely  agricultural  one,  with  superfluous  sub- 
jects struck  out,  and  practical  work  substituted  for  them.  If,  however,  it  is 
to  be  a  general  Science  College,  then  let  this  be  clearly  understood,  and  let 
agriculture  merely  take  its  place  as  one  of  the  subjects  taught. 

524.  The  Central  Provinces  do  not  possess  any  Agricultural 
College,  or  even  Science  College  where  agriculture  is  made  a 
special  part  of  the  instruction.  The  nearest  approach  to  this  is 
the  Agricultural  Class  at  Nagpur,  of  which  I  have  already  spoken 
favourably. 

At  the  time  of  my  visit  there  were  38  students,  10  of  whom  were  hoarders,  ^^^q^^^^' 
and  most  of  them  Brahmans.  The  principal  object  of  the  students  is  here,  as 
elsewhere,  to  get  Government  employment,  but  in  these  Provinces  there  is  a 
decided  want  of  mei^  to  fill  subordinate  posts  in  the  Land  Bevenue  and  Settle- 
ment Departments.  In  the  previous  year  14  of  the  17  passed  students  of  the 
Class  bad  obtained  positions  as  Land  Revenue  Inspectors. 

A  prominent  feature  in  the  training  is,  that  the  students  are  obliged  them- 
selves to  engage-  in  manual  labour  on  a  farm  of  20  acres  attached  to  the  Class. 
The  Nagpur  Experimental  Farm  is  also  available  for  the  instruction  of  the 
Class,  and,  in  addition,  each  student  has  half  an  acre  of  land  which  he  culti- 
vates himself,  and  the  crops  oS  which  he  is  allowed  to  have.  Unfortunately, 
owing  to  the  difficulty  of  getting  men  and  labour  just  when  they  are  wanted, 
this  cultivation  is  somewhat  hindered,  but  the  students  take  a  decided  interest 
in  it. 

A  certain  number  of  the  scholarships  of  the  Educational  Department  are 
tenable  at  the  Agricultural  Class,  the  course  extending  over  two  years.  The 
teaching  agency  is  entirely  supplied  from  the  Poena  College  of  Science. 

I  thought  the  arrangement  of  subjects  taught,  and  also  the  syllabus,  very 
satisfactory  indeed  ;  there  were  no  superfluous  subjects,  and  all  of  them  had 
a  direct  bearing  upon  the  principal  subject,  agriculture.  They  comprised 
agrioultnre,  elementary  chemistry,  botany,  geology,  elementary  veterinary 
science,  land  surveying,  and  drawing.  Thus,  it  will  be  noticed,  the  students 
did  not  have  their  time  taken  up  with  non-agricultural  subjects.  At  the  end 
of  each  week  a  written  examination  is  held,  and,  as  the  instruction  is  given  in 
English,  it  is  found  that  the  plan  of  having  the  weekly  examinations  is  very 
useful  in  familiarising  the  students  with  expressing  themselves  clearly  in 
English.  There  are  small  laboratories  and  a  museum  and  library.  AH  that 
there  was  was  excellent  of  its  kind,  though  on  a  very  limited  scale.  The  Class 
at  Nagpur  illustrates  the  difficulty  which  language  presents  to  the  spread  of 
agiioultural  education.  So  far,  teaching  has  been  given  only  in  English  and 
with  English  text-books,  but  arrangements  are  being  made  to  have  a  veinaoular 
Class  also. 

525.  Bengal  possesses  no  Agricultural  Colleges,  or  educational  Bengal. 
Institutions  where  agriculture  is  specially  taught.    Instead  of  this 

it  had  been  at  one  time  the  practice  to  send  selected  Natives  to 
England  to  study  agriculture  at  the  Cirencester  College.  This 
has,  however,  now  been  abandoned.  In  place  of  it,  it  is  proposed 
to  have  an  agricultural  branch  at  the  Seebpore  College  of  En- 
gineering, near  Calcutta,  and  to  utilise  the  Seebpore  Experimental 
Farm  which  adjoins  the  College. 

In  the  North- West  Provinces  there  is  no  Agricultural  College  Kotth-West 
nor  special  provision  for  the  teaching  of  agriculture.  '  Piotinces. 
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Pai^ab.  In  the  Punjab  the  only  step  in  an  agricultural  directibti  has  been 

Veterinary        the  establishment  of  a   Veterinary  Sohool  at  Lahore.     This  was 
College.  Lahore.  s^Ati^^  in  1882,  and  has  been  decidedly  successful. 

Forest  scbooi,        526.  The  last  institution  that  I  need  mention   is  the  Forest 
"'"^'•''-  School  at  Dehra. 

Tilts,  though  not  a  College  for  imparting  iDstiuction  in  agrioiiltiir^,  has 
in  some  ways,  nevertheless,  ail  agtioalturitl  bearing. 

There  are  courses  for  ForeBtera  (conducted  ia  Hindi),  for  Bangers  (in 
English)^ and  for  the  h^hest  grade,  that  of  Sab-Assistant  Conservators.  The 
number  of  students  is  about  70,  and  the^  expenditure,  which  amonnts  to  about 
Bs.  33,000  yearly,  is  debited  to  the  various  Provinces  who  send  up  students 
to  be  trained.  Evfflry  year  stime  twenty  men  qualify  as  Bangers,  and,  aiEter 
five  year*'  ftetvice,  they  are  eligible  for  Sub-Assistant  Conservatorsbip^  as 
vacancies  occur.  It  ia  almost  unnecessary  to  say  that  out-door  instruction 
forms  an  important  part  of  the  course.  The  scheme  of  instcnotion  drawn  up 
appealed  to  me  to  be  an  excellent  one,  and  the  teaching,  in  the  main,  to  be 
very  well  givea.  For  iastriletioD  in  chemiritry,  botany,  and  entomology,  the 
school  depended  until  lately  upon  lectures  given  during  a  few  weeks  by  non- 
resident lecturers.  There. is,  however,  a  very  suitable  ohemioal  laboratory  at 
the  school,  and,  as  explained  in  an  earlier  chapter,  it  is  hoped  to  ^provide 
shortly  for  regular  instruction  in  agricultural  chemistry. 

I. happened  to  be  at  Dehra  when  the  sessional  examinations  were  going 
on,  and  was  allowed  the  opportnnity  of  putting  several  of  the  stndents  throiigh 
vivA  voce  exaiuioations  in  botany  and  chemistry.  I  can  speak  in  high  terms' of 
the  degree  of  proficiency  attained  by  the  students  in  the  former  subject.  The 
students  whom  I  examined  were  especially  well  acquainted  with  vegetable 
:morphoIogy,:aBd  had  evidently  received  a  very  careful  training.  Their  bnow- 
ie'dge  of  chemistry  Was,  however,  poor.  The  groundwork  of  the  science, had 
not  been  thoroughly  taught  them,. and  while  they  oould  answer  some  of  the 
more  advanced  questions,  simpler  ones,  such  as  the  de'finitious  of  an  aijid,  an 
alkalirttnd.aEralt,  were  not  known.  I  was  chiefly  struck  by  the  faiSt  that  the 
teaohing^tn  chemistry  did  not  Seem  to  have  been  directed  to  those  points  Which 
would  be  most' usefal  to  the  men  as  forest  officials.  For  instance,  I  <do  not 
remember,  that :  any  one  I  could  give  me  a  clear  idea  of  the  -  composition  of 
leaves,  or  of  the  diSerest  .forms  of  combination  in  which  carbon  exists  in 
vegetation. 

In  listening  to  the  examinations  in  other  subjects  I  was  struck  by  the 
inability  of  the  students  to  draw  any. figures  by  Which  they  might  illustrate 
their  answers ;  also  by  the  need  that  existed  for  more  on t-door  examination ; 
the  students  did  not  seem  able  to  describe  clearly  such  operations  as  that  of 
diggi&g'a  well,  makings  Toad,'bri'dging  a  channel  ^nte^Je^A),  blasting  a  rook, 
«tc.  'Undoubtedly  thsy  ex;p6rienc6craome  diflSculty  in  expressing  themselves  in 
English,  and  seemed  to  be  always  trying  to  remember  something  out  of  a 
test-book. 

There  were  what  seemed  to  me  marked  defeats  about  tbei  examination  itself, 
though  I  believe  that  these' have  to  some  extent  been  since  remedieid.  Tbitis, 
the  examinations  ought  not  to  be  conducted  (as  they  used  to  be)  by  the 
teachers  of  the  sohool  «Ione;  a  student,  after  failing  once,  should  Udt  be 
allowed  to  go  in  for  a  special  examination  a  short  time  afterwards  and  itry 
to  pass' then  ;  and,  thirdly,  far  too  much  time  was  taken  up  by  the  examin- 
ations. 'The  one- that  I  was  present  at  for  a  time  was  fixed  to  last  f^om  March 
5th  to  March  29th,' and  was  entirely  of  a  ^ivA  wee  ■  nature.  Unrittg'i'ts  pro- 
gress all. the  work  of  teawfaing  was  ^isocgan'ised  And,'iti'  fatitj  suspefided  ex<jept 
in  ooe  Class.  I  sat  oat.the-thiid  day  of  the  examination  in  forest  engioeer- 
ing,  itself  a  subsidiary  subject,  and  I  felt  that  it  waaqnite  impoesiitis  fotiAny 
examiner  to  keep  up  his  interest  all  this  time.  Half-an-hoar'5  ^oivi  v«;e 
examination  is  more  than  enough  to  ascertain  a  man's  \e^  knowle'dge  of  a 
subject,  and  I  should  like  to  see  -.^is  jsupplemented  hy  written  if  eriodical  ex- 
aminations. These  are  points  which  can  readily  be, remedied,  and  it  is.bnt 
right  that  I  should  say  I  thought  very  well  of  the  teaching  as  a  whole.    There 
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is  a  demand  for  a  better  olass  of  men  to  fill  the  post  of  Sub- Assistant  Con- 
servatoT,  and  it  is  very  desirable  to  maintain  the  instrnotion  at  the  Forest 
School  in  a  bigh  state  of  excellence,  so  that  the  men  sent  out  may  have  a 
more  intelligent  view  of  their  duties.  The  introdnotion  of  a  more  agricul- 
tural element,  even  if  by  the  ttaching.of  ^gncultaral  chemistry  alone,  is  likely 
to  give  the  students  a  better  id«a  of  1)be  important  connection  oi  their  work 
'with  the  imptovement  of  agrionlture. 
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527.  The  spread  of  edacation  will  be  an  important  element  in  the 
improvement  of  agriculture.  It  will  do  much  to  remove  the  pre- 
judices attaching  to  "  caste  "  and  customj  which  prevent  progress 
in  agricultural  methods,  and  it  will  give  rise  to  a  more  intelligent 
farming  class. 

In  a  country  where,  as  in  India,  agriculture  is  the  chief  em- 
ployment. Agricultural  Education  especially  should  be  encouraged. 
Until  lately  the  tendency  of  education  has  been  in  a  purely 
literary  direction,  and  has  turned  attention  away  from  the  land 
rather  than  towards  it;  the  fault  can  now  be  best  remedied  by 
substituting  Agricultural  Education  for  a  part  of  the  present 
educational  programmct  The  work  must  proceed  simultaneously 
from  above  downwards  and  from  below  upwards.  Elementary 
instruction  should  be  given  in  Primary  Schools .  by  means  of 
"  readers  "  and  "  object  lessons  ,"  which  introduce  familiar  agri- 
cultural subjects.  In  Middle  Schools  the  elements  of  physical 
science,  the  use  of  Agricultural  Primers,  accompanied  by  Ilimtrw 
tion  Plots  on  which  the  ordinary  farm  crops  are  grown,  should 
form  part  of  the  instruction.  In  High  Schools  more  attention 
should  be  given  to  physical  science  and  to  agriculture,  and  Illus- 
tration Warms  or  fields  should  be  attached  to  the  Schools.  Agri- 
cultural Classes  should  be  established  where  Colleges  or  Institu- 
tions that  specially  teach  agriculture  do  not  exist,  and  these  should 
have  Demon ftratioti  Farms  attached,  and  land  on  which  the  pupils 
can  themselves  work. 

Special  attention  should  be  directed,  to  the  agricultural  educa- 
tion given  in  Colleges,  in  order  that  the  teachers  supplied  to  High 
Schools  and  to  Agricultural  Classes  may  be  well-trained  men,  and 
that  the  Land  Revenue,  Agricultural  and  cognate  Departments 
may  be  supplied  with  subordinate  officials  who  have  studied  agri- 
culture, both  theoretically  and  practically. 

I  do  not  consider  it  advisable  to  establish  special  Agricultural 
Colleges,  but  I  think  that  it  would  be  better  to  utilise  existing 
Colleges  of  Science  and  to  form  agricultural  branches  at  them. 
Universities  should  encourage  the  study  of  agriculture  by  making 
agriculture  an  optional  subject  in  the  course  for  a  degree,  and  the 
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claims  of  men  who  have  passed  in  agriculture  should  be  fully  recog- 
nised for  appointments  in  the  Revenue  and  cognate  Departments. 
There  is  great  need  of  Agricultural  Text-books  suited  to  the  cir- 
cumstances of  the  different  parts  of  India,  and  these  should  be  in 
the  vernacular  as  well  as  in  English. 

RECOMMENDATIONS.  ^EcoMmNDA 

528.  That  General  Education  be  extended  among  the  agricul- 
tural classes. 

That  Agricultural  Education  form  a  part  of  the  general  educa- 
tional system,  and  be  introduced  as  a  prominent  subject  in  the 
Schpols  of  the  country. 

That  Text-books  on  Agriculture,  adapted  to  the  different  parts 
of  the  country,  be  prepared  as  early  as  possible. 

That  encouragement  be  given  to  the  higher  study  of  Agricul- 
ture by  recognising  more  fully  the  claims  of  men  who  have' passed 
in  scientific  agriculture,  for  appointments  in  the  Land  Revenue 
and  cognate  Departments. 
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CHAPT_EB  XX.  CHAPTER  XX, 

Aqbiodltobal  agricultural  DEPARTMENTS, 

Dbparxmbnts. 

s^opsofihis  529.   The  previous  chapters  tiavef  of  necessity  been  concerned 

"  "'  '■  largely  with  the  work   of  Agricultural   Departments,    considered 

under  the  different  heads  selected' foir  those 'ehafptetSi  Tfifefff  remmn, 
however,  some  few  matters  which  may  be  usefully  discussed!,i.  bnii 
which  do  not  come  specifically  under  any  of  the  foregoing  heads. 
These  I  shall  treat  of 'in  this  cottclilditig-ohaptef; 

TtBjtraining  of         530.    Thfe  Origin,  development,  and  general  history  of  Agricul- 
in'agficuUure"'' tural   Departments   in   India  have  been  narrated^  in   Chapte*  I',  as 

well,  as  >their>  scope^aXtd  aims.:     But  their  constitution,  has.  not '  b6en 

fully  dealt  with. 

One  of  the  most  important  matters,  to  my  mind,  and  one 
to'whioh,  iti  seems  tb  m(e^,i^r'ti[yo^litt1e  attention  has  been  giv'en'  in 
the.  i^l^i  is:  th&  early  training  of  the  men  whoiare  to<^form  the 
/?erso»«e^,ot  Agij-iculjtnraL  Departnuents,  and:  moreiespgciallypaf  those 
who  may  in  future  be  appointed'  Directors  of  Agricultural 
Departments. 

The  necessity   of  guiding  in  a  more  scientific  and  more  agri- 
cultural direction  the  training  of  Indian  Civil  Servants  who   may, 
later   on,    occupy  posts  in   Agricultural   Departments,  impressed 
itself  strongly  upon  the  Famine  Commissioners  in   1880,    and  has 
also  been  made  the  subject  of  representations  by  successive  Secreta- 
Beooromenda-     ries  of  State.     The  Famine  Commissioners  laid   considerable  stress 
commL^ioneM*  upou  the   training  of  junior   Civilians   in   agriculture,  and  they 
^^^-  recommended — 

(1)  That  more  weight   should   be  given   to    natural  and 

physical  sciences  in  the  open  competitive  examin- 
ation. 

(2)  That  agricultural  and  organic  chemistry  should  replace 

some  of  the  compulsory  subjects  in  the  intermediate 
and  final  examinations  of  probationers  for  the  Civil 
Service. 

(3)  That  candidates  who  distinguish  themselves  in   these 

subjects  should,  further,  be  allowed  to  spend  an 
additional  year  in  England  for  the  purpose  of  study- 
ing agriculture  j  the  time  to  count  as  service  on  two- 
thirds  pay. 

(4)  That  these  selected  officers,  after  a  period  of  service  in 

the  ordinary  line  in  India,  should  be  enlisted  in  the 
Agricultural  Departments. 

(5)  That,  in  the  meantime,  a  few  selected  junior  Civilians 

should  be  sent  to  England  after  five  years'  service  to 
study  for  a  year  or  more  at  some  School  of  Agri- 
culture, 
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Although  these  proposals  had,  a  great  deal  to  ];e(!pmiaetid.  them,  '',''i„^iJ'™"^"' 
there  were  obvious  delects  Trliich  the.  Government  of  India,  with,  ° 
Itiliihi:,  much  justice,  pointed  out  in  their  reply.  It 'vyaS;  urged 
th^t  a  knowledge  of  agriculture  could  only  be  of  special  value  to  a 
few  in  the  Civil  Service;  that  a  Civilian  must  first  be  fitted  for 
ordinary  executive  and  administrative  functions,  and  that  •  his  pro- 
bationary training  in  England  should  be  framed  with  this  view. 
It  was  intpoBsible  that  a  man  could  get  more  than  a  theoi;etical  or 
booK  IJnowledge  of  agriculture  by  the  time  that  he  passed. his. final 
examination,  and  what  knowledge  he  could  get,  would  not  be  appli:- 
cable  to  the  peculiar  conditions  of  Indian  agriculture.  So.' the  Qov- 
ernment  of  India  ohjeeted  to  giving  any  agricultural  training  to 
Civilian?,  previous  to  t^^eir  arrival  in  India,  but  they  favoured  any 
measures  to  arouse  interest  in  the  subject  of  agriculture,  and  conse- 
quently endorsed  Mr.  Ilbert's  recommen'&a,tion  to  admit  agricultural 
chemistry,  as  an  optional  subject  of  the  final  examina,tion, ,  along 
with  botany,  geology,,  and  zoology.  The  Go;vernment  of  India 
further  proposed  to,  give  definite  privileges  to  officers  selected  in 
India,  to  Indiip^.them  to  undergo  an  agricultural  training, in;Indiai 
viz.,  by  allowing  men  selected  by  Local  Goyernments  to  take^furr 
lough  after  five  years'  active  service  (instead  of  the, USBal. eight 
years),  and  by  authorising  Local  Gpyernments  to  select  one  qfficer 
every  two  y^ars  to  go  on  furlough  tq.England. to. study  agriculture. 
Lastly,  they  considered,  that  every  Revenue  officer.  shppldhav«  a 
rudimentary  knowledge,of|Surveying,  as  practised  in  India, fpr  the 
pufjppses  of  Land  ,SettIjements, 

To, these  proposals ;  the  Secretary  of  State  gavey^inr.Beoember  secieury  of 
1883j,  ai  general  approval.  He  allowed  agricultural  chemistry,  to  i  be  aLta^^i'im.' 
an  optional  subject  in, the  final  examination.  But  he  objetetedcto 
the  ,withdraW£il  o£o|B^e,rs,from,  their  d,iities.  in.  In,dia|,,and.!  dg^hned 
toi  lay  dawn  any  general  rule,  though  consenting  tp  apt,  in  special 
casfS,  in  the  ,S|^rit  of  the  above  proposals  when  Locaj,  Gp,y,e,rnwiBJ''S 
siibmittfidi  speqial  recommendations. 

As  the  ontcomej,agricultural  chemistry  becamoj  and  now  forms,  Agiionitnrai 
an  optional  subjeotiiuithe  final  i  examination,  and  a  limitferd:  number  "J'^Jfj'JJ'^^ 
of.,Cfiyi|5ans   have,|  been,  s^pt  home  to,  stjady  agricyjl^ore  at, .  theflnaiex&miaac.. 
Cirencester  C^lege  ,;,al|ip,   something,  has  been  done  to  provide *"*"' 
in^tr^igiiion  jin,  Suryeying'fco.  Eieven,ije .  officers. 

531.   With   what  has  been  done  I  can,  in  the  mainj,  agree,   I  My  concUiBiona. 
do  notf  think  it  is  possible  to  send'out  Civil  Servants  wHp  shall  be 
practical  agriculturists  also;  T  recognise  (as  I  have  expressed  myself 
ill  (Chapter, ^SVr,  paragraph  408);  that  the   Service  demands.other 
requirements  in  its  memhel's  than  that' of  being  agriculturists,  and' 
that  a  man.  must  learn  primarily,  to  be  an  executive  jandadmiilistrar 
tive^officer.     I  do  not  think,    therefore,  that  praptical  agricplttire 
can  usefully  be   included  in  a  probationer's   eiamina,tion,'    lean, 
further,  see''thal'th6re  are 'objections  to  keeping  a  man  in   England^ 
a.y^r,lopger  fojf,t^e.,,purppse  of ^sji^dyingiagriciiltiire;  a,ad,  besides 
tht.,f ajotf .thfjt, the, /tiii^eisi top .shprt>   aa4j  that  Indian ;.  ag^ic ulttire, •  is .. 
ve]:y;.,diiSef:ei^t.  from  Eiiglish,.  i\i^x&u is.,  the,  co.nsidei<ationr,  thatc  a 
man  would  by  so  doing  get  out  of  the  regi4asJifle.arjdirtjn}8rraise. 
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diflSculties  as  to  promotion,    time  of  service,  pay,  etc.     But  I   do 
endorse   most  thoroughly  those   recommendations   of   the  Famine 
Necessity  of      Commissioners,    and  of   the    Government  of  India,  which  have  for 
we'/lS  ttTthe     tlifiir   object   the   giving  of   more  weight   to  the  study  of  Natural 
stndy of  Natural  Science.     I   maintain  that  what  is  needed  is  not  so    much  to  have 
eieooe,  men,  or  I  will  say  Agricultural   Directors  especially,  who    shall  be 

practical  agriculturists,  but  to  have  men  of  a  scientific  turn  of 
mind  who  have  some  knowledge  of  what  science  has  accomplished 
in  the  past,  and  of  what  it  is  likely  to  effect  in  the  future ;  men  who 
will  have  some  appreciation  of  scientific  work  and  of  workers  in 
science.  Now,  this  can  only  be  gained  by  an  early  training  in 
scientific  subjects,  and,  although  the  details  of  agricultural  practice 
can  be  acquired  at  a  later  date,  the  pursuit  of  scientific  methods 
and  their  application  to  praatice  cannot.  I  have  been  much  struck 
in  India  by  the  almost  complete  isolation  in  ideas  of  the  few  men 
who  have  gone  out  to  the  country  possessed  of  some  knowledge  and 
appreciation  of  natural  science.  They  have,  as  it  were,  stood 
almost  alone,  unappreciated,  or,  rather,  not  understood,  by  their  more 
classical  or  mathematical  brethren.  Yet  I  can  see  quite  well  that, 
among  the  men  who  have  done  most  to  help  on  agriculture,  in 
many  cases  the  impulse  has  been  given  by  their  love  and  apprecia- 
tion of  natural  science.  I  think  that  the  tendency  of  modern 
education  to  proceed  in  the  direction  of  a  more  liberal  and  scientific 
training  will  carry  with  it  important  results  which  will  indirectly 
influence  even  Indian  agriculture,  and  that,  with  the  coming  of 
more  Civilians  to  India  who  have  had  a  certain  amount  of  training 
in  natural  science,  a  class  of  men  will  be  obtained  whose  presence 
will  aid  the  im|)rovement  of  agriculture  by  making  the  apphcation 
of  scientific  methods  more  easy,  and  better  appreciated. 

I  think,  accordingly,  that  the  giving  of  more  prominence  to 
scientific  subjects,  both  at  the  open  competition  and  at  the  later 
examinations  for  the  Civil  Service,  would  be  attended  with  decided 
benefit,  and  that  from  the  men  who  have  distinguished  themselves 
in  this  branch  some  might  be  selected  who  would  subsequently 
prove  useful  officers  in  the  Agricultural  Department.  / 

ohe'Sr^atthe  ^^^'  ^^  *°  agricultural  chemistry,  now  an  optional  subject  at 
final  examina-  the  final  examination,  although  I  am,  as  an  examiner  myself, 
*'™"  obliged  to  allow  that  many  candidates  take  up  the  subject  purely 

with  the  view  of  swelling  the  total  of  the  marks  that  may  stand 
opposite  their  names,  I  have  every  year,  so  far,  found  some  few 
men  who  have  shown  more  than  a  passing  interest  in  it,  and  who, 
if  opportunity  were  given  them  of  subsequently  turning  their 
attention  in  an  agricultural  direction,  would,  undoubtedly,  be  able 
to  derive  ahd  to  impart  benefit  from  their  study  of  agricultural 
chemical  principles.  It  is  men  such  as  these  who  should  be  noted 
when  they  have  done  well,  and  it  is  from  them  that  the  future 
Agricultural  Directors  might  advantageously  be  selected. 

F^p^jy™'?'  ot        533.  But  it  is  not  enough  to  merely  note  such  men;  it  is  neces- 
in  Department   sary,  too,  that  they  should,  on  arrival  in  India,  be  brought  into  con- 
anaigri«St°me!  t^'^t  with  agriculture  and  its  conditions,  and  be  encouraged  to-study 
it  in  its  varied  relations. 
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It  is  universally  acknowledged  that  a  young  man  on  his  first 
coming  out  to  India  is,  to  put  it  broadly,  of  very  little  use.  He 
cannot  be  entrusted  with  any  post  until  he  has  got  to  know  some- 
thing of  the  language,  the  people,  and  the  district  where  he  is.  As 
a  Collector  of  experience  told  me,  "  the  best  thing  is  to  send  the  new 
"  comers  out  into  the  fields  for  four  months  or  so  and  then  they  may 
"begin  to  pick  up  something."  If,  on  the  other  hand,  they  are 
left  to  gather  their  experience  in  the  court-house  {cutcAerri/)  they 
soon  lose  the  little  agricultural  knowledge  they  had,  and  never 
get  to  understand  thoroughly  the  conditions  of  the  people  and  of 
their  agriculture. 

It  would  be  well,  therefore,  that  when  men  come  fresh  to  the 
country,  a  certain  proportion  should  be  drafted  into  the  Depart- 
ment of  Land  Records  and  Agriculture,  and  in  this  way  come  to 
know  at  the  opening  of  their  career  something  about  the  country, 
the  people,  the  crops,  the  system  of  Revenue  Administration,  and  the 
agricultural  conditions  generally.  How,  I  might  well  ask,  is  a 
man  to  be  expected  to  understand  the  important  issues  involved 
in  the  establishment  of  "  Fuel  and  Fodder  Reserves  "  if  he  has  not 
had  some  insight  into  the  circumstances  which  call  for  their 
creation  ?  At  the  same  time,  these  junior  Civilians  might  be  in- 
structed in  the  principles  of  Land  Surveying.  At  the  departmental  °iXi'n"iJ^''in 
examinations,  after  arriving  in  India,  men  are  examined  upon  agriculture, 
the  local  tenure  system,  and  upon  the  law  of  the  district  where  they 
happen  to  be  fixed  ;  but  why  should  they  not  be  examined  upon  the 
local  agriculture  also  ?  I  think  that  this  would  be  one  of  the  best 
ways  of  picking  out  the  men  who  showed  an  interest  in  agriculture, 
and  who  gave  promise  of  being  able  to  deal  well  with  it.  If  Agri- 
cultural Directors  were  selected  from  men  who  had  undergone 
some  training  of  this  kind,  instead  of  being  chosen  (as  at  present) 
without  any  or  with  very  little  regard  to  their  agricultural  know- 
ledge or  powers,  it  would  be  very  much  better  for  agriculture. 

It  would  also  be  a  useful  stimulus  to  these   men   if   encourage-  f°'';"^t''T.'\°' 

J 1  111  •      1 1  ■  1  I    •  -f        to  study  agri- 

ment  were  given  them  to  study  agriculture  in  other  countries  when  culture  when 
absent  upon  furlough.  °^°°  "'  ""^ 

534.  It  is  not  only  in  the  method  of  selecting  Directors  of  Ths  position  of 
Agricultural  Departments  that  a  better  system  should  prevail,  but  Agricultural 
it  appears  to  me  that  there  should  be  some  alteration  as  regards  i>epart°'«°'"- 
the  position  which  a  Director  occupies,  and  chiefly  in  his  relation 
to  the  existing  Revenue  Administration.  At  present  the  descrip- 
tion I  have  heard  applied  to  the  Director  that  of  being  a  "  fifth 
wheel  of  the  coach"  is  very  near  the  truth.  He  has  no  administra- 
tive powers,  and  can  only  act  as  an  adviser;  he  has  not  even  the 
power  of  fining  or  of  dismissing  xa  Inspector  who  does  not  see  pro- 
perly to  the  keeping  up  of  the  Land  Records  in  his  district,  but  he 
must  refer  the  matter  to  the. Revenue  authority.  His  title  "  Direc- 
"tor  of  the  Department  of  Land  Records  and  Agriculture,"  as  I  have 
remarked  before,  is  a  most  cumbrous  one.  and  in  some  Proviaces  the 
first  portion  of  it  only  is  retained,  to  the  exclusion  of  agriculture. 
It  is  very  certain  that  in  different  Provinces  different  circumstan- 
ces will  prevail,  and  hence  it  may  not  be  possible,  and  indeed  would 

26 
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not  be  wise,  to  give  the  Director  of  the  Department  of  Land  Records 
and  Agriculture  the  same  position  everywhere  alike.  Nor  can  his 
duties  be  everywhere  the  same.  He  must,  in  brief,  be  made  to  fit 
into  the  existing  Revenue  organisation  in  each  Province,  and  be  put 
where  he  will  go  best.  He  should  form  a  part  of  the  Revenue 
Administration,  and  not  have  his  duties  confined  merely  to  the 
giving  of  advice.  As  I  pointed  out  earlier  (Chapter  VI,  paragraph 
113),  he  should  have  a  large  share  in  the  management  of  taccavi 
advances  for  the  purpose  of  digging  wells,  etc.,  even  if  the  actual 
control  and  disbursement  cannot  be  left  in  his  hands.  Again,  he 
should  have  the  power  of  making  representations,  as  to  the  giving,  in 
special  cases,  of  exemption  from  assessment,  and  of  reporting  upon 
instances  of  over-assessment.  As  regards  other  Revenue  officials,  a 
Director  ought  to  stand  higher  than  he  does  at  present.  The  post 
is  one  that  should  be  occupied  by  a  moderately  senior  man  ranking 
with  the  highest  grade  of  Collector,  but  a  little  below  a  Commis- 
commisRioner  of  sioner.  I  would  much  prefer  to  see  the  title  **  Commissioner  of 
Affricuitare.  Agriculture  "  given  to  him  instead  of  the  present  one,  as  the  title 
would  more  adequately  describe  his  duties  and  define  his  position. 

The  need  ot  535.  The  desirability  of  an  Agricultural  Director's  spending  a 

touring.  considerable  time  each   year  in  touring  should  be   self-evident,  and 

yet  there  .are  Provinces  in  India  where  the  Director  does  not  go  on 
tour  at  all,  or  where  very  little  touring  is  done.  To  get  by  personal 
enquiry  and  observation  a  knowledge  of  the  agricultural  require- 
ments of  a  district,  whether  as  regards  water  Supply,  wood  supply, 
cattle,  seed,  or  the  incidence  of  assessment,  is  of  the  very  nature  of 
a  Director's  duties,  and  how  he  is  ,to  disOharge  these  properly  with- 
out going  about  in  the  districts  of  his  Province  I  fail  to  see.  If 
this  part  of  the  work  be  given  up,  it  is  little  to  be  wondered  at 
that  the  Director  will  leave  out  agriculture  from  his  title  and 
confine  himself  to  Land  Records* 

«iVim"ri"^  "*  ^^^"  '^^^  above  remark  applies  in  a  special  manner  to  the 
Agrieuitnrsi  Secretary  of  the  Imperial  Agricultural  Department.  With  numer- 
Bepartment.  ^^g  jy^-jgg  ^^^  ^  variety  of  Subjects  to  deal  with,  on  all  of  which 
he  cannot  be  an  autHority',  the  Secretairy  of  the  Department  must 
rely  upon  others.  It  is  well,  therefore,  that  he  should  be  brought 
from  time  to  time  into  touch  with  the  officers  of  the  Provincial 
Departments.  There  will  frequently  arise  matters  which  call  for 
personal  inspection,  or,  it  may  be,  for  personal  explanation,  and  the 
experience  of  a  Secretary  who  has  knowledge  of  what  has  been 
done  in  other  Provinces  may  often  be  of  much  use  in  guiding  the 
counsels  of  Provincial  Departments.  Without  unduly  forcing  upon 
a  Provincial  Department  any  particular  line  of  action  in  individual 
cases,  it  is  well  that  there  should  be  uniformity  of  purpose^  and  the 
same  guiding  principles,  alike  in  Provincial  and  in  Imperial  Agri- 
cultural Departments.  An  occasional  meeting  of  the  chief  officials 
would  be  beneficial  in  securing  harmony  of  action  and  the  promotion 
of  common  interest.  In  this  respect  I  would  like  to  see,  combined 
with  the  office  of  Secretary,  duties  which  are  more  akin  tO  those 
which  would  fall  to  the  lot  of  an  Inspector  General. 
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While  on  this  subject,  I  might'add  a  word  expressive  ot  my  ''''"*'°» "' 
belief  in  the  usefulness  o£  occasional  Conferences,  for  the,  purpose 
of  exchanging  views  on  agricultural  questions,  and  of  bringing,  into 
closer  harmony  the  work  of  Imperial  and  of  Provincial  Agricultural 
Departments.  My  own  experience  of  the  Conference,  held  at 
Simla,  in  October  1890,  impressed  this  very  clearly  upon  me, 
and  I  have  to  acknowledge  much  benefit  and  information  which 
I  derived  from  the  interchange  of  views  by  representatives,  com- 
ing from  different  parts  of  the  country,  who  in  this  way  brought 
their  experience  to  bear  upon  the  particular  points  set  for  considei?- 
atioQ. 

537.  The  general  work  of  Agricultural  Departments  '  may  be  raaBsiflcatiou  oi 
described  by  giving  the  different  headings  under  which  the  Govern-  AgriouUnrai 
ment  of  India  has  prescribed  that  the  Reports  of  the  Operations  of  DepartmeBta. 
the  Departments  should  be  made. 

These  are  as  follows : — 

I.  Organisation  and  Maintenance  of  Village  Records. 

II,  Analysis  of  Districts  with   reference  to   security  from 
Famine. 

III.  System  of  Collection  of  Revenue  and  Rental  in  precari- 

ous Tracts. 

IV.  Measures  of  Protection  against  Famine. 

V.  Agricultural  Experiments,  including  Farms. 
VI.  Cattle-breeding  and  Veterinary  Establishments. 
VII.  Agricultural  and  Fiscal  Statistics. 
VIII.  Trade  and  Trade  Statistics. 
IX.  Museums,  etc. 
X.  General. 

Most  of  these  subjects  have  already  been  dealt  with  in  this 
Reporty  while  others,  such  as  Statistical  Records,  are  not  connected 
with  my  special  work.  It  will  but  be  necessary  to  touch  upon 
a  few  general  points  not  already  noticed,  and  to  mention  special 
features  of  the  work  of  individual  Provincial  Departments. 

538.  I  frequently  had  the  opportunity  of  inspecting  Village  Re-  Village  Eecorda, 
cords,  and  of  watching  the  work  of  the  Village  Accountants    {pat- 

learis),  District  Inspectors,  etc.,  as  also  the  maps  relating  to  Set- 
tlement operations.  It  was  very  clear  to  me  that  a  great  deal  of 
care  had  been  given  to  the  perfecting  of  the  work  of  Land.  Records, 
and  to  the  training  of  the  men  to  whom  the  keeping  up  of  these  is 
entrusted. 

The  one  matter  in  which  there  seemed  to  me  to  be  a  lack  was,  They  need  to  be 
that  the  statistics  obtained,  say,   for  individual  fields  or  holdings,  mgMte'dV"* 
need  to  be  collected  together  and  to  be  then  digested.     The  main 
points  brought   out  by  the  figures  require  translation  into  word&, 
so  that  useful  general  conclusions  may  be  drawn  from  them. 
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Thus,  it  is  not  enough  to  merely  record  that  irrigation  has  decreased 
over  a  certain  area,  or  that  a  less  acreage  is  occupied  by  a  parti- 
cular crop.  One  wants  to  know  the  reasons  for  these  changes. 
Then,  there  are  apparent  discrepancies  which  need  explanation, 
and  general  results  ought  to  be  collected  for  each  district.  The 
real  requisite  is,  it  seems  to  me,  a  central  Bureau  of  Agricul- 
ture, where  the  returns  would  be  gathered  together,  examined, 
digested,  and  put  in  a  handy  form  for  general  use.  Something 
similar  to  the  useful  work  done  by  Mr.  J.  E.  O'Conor  for  the 
Trade  of  India  should  be  instituted  in  connection  with  its  Agricul- 
ture. 

In  Bengal,  in  consequence  of  the  existence  of  a  permanent 
settlement,  there  are  no  Village  Records,  except  those  relating 
to  Government  and  private  Estates.  These  Estates  cover  altogether 
about  20,000  square  miles.  There  is,  consequently,  no  regular 
patteari  staff.  When  speaking  of  indigo  cultivation  in  i^ehar  I 
mentioned  the  difficulties  which  arise  in  consequence  of  there  being 
no  Eecord  of  Hights;  from  what  I  could  see  I  should  be  strongly 
of  opinion  that  the  Cadastral  Survey  of  Behar,  which  it  is  intended 
to  set  on  foot  shortly,  will  be  prodactive  of  immense  benefit, 
in  that  it  will  put  an  end  to  the  troubles  that  have  arisen  from 
the  absence  of  any  Records  defining  and  demarcating  the  different 
holdings  and  occupation  rights. 

539.  The  Analysis  of  districts  is  a  most  important  work,  and 
one  which  in  many  cases  has  been  well  done.  But  it  has,  so  far, 
had  reference  mainly  to  the  question  of  security  against  famine; 
what  is  now  needed  is,  that  there  should  be  an  analysis  of  districts 
with  regard  to  their  general  agricultural  capacity  and  condition. 
In  such  work  the  employment  of  trained  "  experts  "  will  be  very 
necessary. 

The  most  elaborate  work  as  yet  done  in  the  analysis  of  dis- 
tricts has  been  the  compilation  of  the  "  Statistical  Atlas  of 
Bombay.^'  This  atlas  comprises  an  immense  amount  of  information 
and  statistics  respecting  the  agriculture  of  the  different  districts 
of  the  Bombay  Presidency. 

In  the  North-West  Provinces  and  Oudh  the  Annual  Reports 
of  the  Department  give,  from  time  to  time,  statistical  maps  show- 
ing the  distribution  of  different  crops  throughout  these  Provinces. 

In  Madras  the  exhaustive  analysis  of  a  few  districts  has  been 
undertaken,  and  in  these  the  agricultural  features  have  been  set  out. 
Of  this  nature  are  the  Reports  on  the  Cuddapah  District,  and  upon 
Kurnool,  both  by  Mr.  C.  Benson.  I  should  also  add  here  the 
valuable  "  Manual  of  Coimbatore,"  by  Mr.  F.  A.  Nicholson,  Of  . 
which  I  have  made  copious  use  in  this  Report. 

Nothing  has  yet  been  done  in  this  direction  in  the  Central 
Provinces  or  in  the  Punjab,  beyond  what  is  contained  in  different 
Settlement  Reports. 

In  Bengal,  however,  a  few  districts  have  been  specially  reported 
upon,  notably  the  Dacca  District  by  Mr.  Sen,  and  the  Lohar- 
daga  District  by  Mr.  Basu.     I  have   read   both   of  these   Reports 
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with  considerable  interest,  and  I  think  it  would  be  a  great  ad- 
vantage if  the  work  were  continued  successively  for  the  difEerent 
districts  throughout  the  Presidency. 

540.  Under  "  Measures  of  Protection  "  are  included  the  establish-  Measures  of 
ment  of  "  Fuel  and  Fodder  Reserves;"  the  formation  of  plantations  p"'""™- 
along  canal  banks  and  railway  lines;  arboriculture;  irrigation; 
taecavi  advances  for  digging  wells,  and  for  other  purposes ;  recla- 
mation of  ravine  and  salty  land  {u*ar) ;  embanking  of  land;  emigra- 
tion, etc.  Su£Scient  has  already  been  said  under  each  of  these 
headings. 

541.  Under  "  Agricultural  Experiments,  including  Farms,  "  it  |^°"°"' 
is  the  general  rule  to  mention  Agricultural  Shows.  These  call  for 
special  note  here.  The  plan  of  having  periodical  Agricultural  Ex- 
hibitions is  in  vogue  in  Madras,  Bombay,  the  North- West 
Provinces,  and  Bengal.  It  cannot  be  said  to  have  been  universally 
successful,  and   in  several   instances   it  has   been   decided  to  give 

up  Shows  which  were  formerly  held  regularly.  The  non-success 
has  been,  perhaps,  most  marked  in  Madras,  and  what  appears  to 
me  the  chief  reason  of  failure  is,  that  the  Shows  have  merely  been 
held  because  the  Provincial  Agricultural  Departments  ordered  that 
they  should  be  held,  and  not  as  the  outcome  of  any  general  interest 
on  the  part  of  the  people  or  of  would-be  exhibitors.  During 
my  tours  I  had  the  opportunity  of  visiting  two  or  three 
Agricultural  Shows,  and  I  was  much  struck  by  the  differences  be- 
tween them,  even  in  the  case  of  districts  not  very  far  apart. 
Thus,  the  first  one  I  went  to,  viz.,  that  at  Saharanpur,  though 
it  was  interesting  in  some  respects,  compared  very  badly,  alike  in 
the  exhibits  and  in  the  interest  taken,  with  the  Show  held  a  little 
later  on  at  Meernt  (Nauchandi  Fair) .  I  put  this  down  mainly  to 
the  lack  of  local  interest  taken  in  the  former,  and  to  the  little 
encouragement  given  by  the  English  officials.  In  short,  I  believe 
that  the  success  of  a  Show  depends  in  great  measure  upon  the  snccess  depends 
efEorts  of  the  individual  Collector  or  other  resident  officer,  and  that  efforts.™  ""^ 
he  has  it  largely  in  his  power  to  make  the  Show  a  success  or  the 
reverse.  Where,  as  I  found  to  be  the  case  in  Madras,  a  Show 
was  held  mainly  because  the  Government  had  decided  that  there 
should  be  one,  it  is  not  to  be  wondered  at  that  the  interest  aroused 
was  small.  At  Saharanpur  no  effort  appeared  to  have  been  made 
to  foster  local  industries,  and  the  exhibition  of  local  work  was  iwai  indMtries, 
very  inferior ;  at  Meerut,  on  the  contrary,  the  exact  reverse  was  the 
case,  and  an  admirable  collection  of  the  results  of  native  and  local 
talent  was  to  be  seen.  Turning  to  the  more  agricultural  side,  I 
must  say  that  I  was  quite  surprised  to  see  at  Meerut  a  Show  which 
would  by  no  means  have  compared  unfavourably  with  the  Shows  of 
some  oi  our  local  Agricultural  Societies  in  England.  Horses  and 
cattle  especially  made  an  excellent  exhibition;  whilst  ploughing 
matches,  trials  of  water-lifts,  the  working  of  the  "  cream-sepaiator," 
and  demonstration  of  English  systems  of  butter-making,  along  with 
alargedisplay  of  flowers,  fruit,  and  vegetables,  constituted  a  highly 
interesting  and  satisfactory  Show. 

At  the  Meerut  Show  I  noticed  particularly  the  horse  ring.     It  Horse  ring 
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was  admirably  constructed,  and  quite  picturesque  with  its  enclostii?^ 
of  bamboo   fencing  topped  with  straw.     The  arrangements  for  thd 
entry  and  exit  of  the  horses,  and  for  sending  them  round  the  ring, 
as  also  for  the  judging,  were  capital. 

In  some  matters  I  would  venture  to  suggest  possible  improve* 
ments. 

I  have  seen  it  mentioned  that  in  some  cases  the  dates  on  which 
Shows  are  to  be  held  are  not  fixed  long  enough  ahead,  and  are 
altered  after  they  have  been  once  fixed ;  also  that  they  are  not  suffi- 
ciently advertised.  Both  of  these  points  must  militate  against  the 
success  of  a  Show.  The  fixtures  ought  to  be  made  well  ahead, 
and  the  dates  be  rigorously  kept  to,  so  that  the  Provincial 
Agricultural  Department  can  issue,  in  advance,  a  list  of  the  Show 
fixtures  for  the  whole  year.  If  dates  are  changed  or  if  fixtures 
are  left  uncertain,  people  are  sure  to  lose  interest,  and  it  also 
prevents  proper  advertisement  being  given  to  a  meeting.  The 
notices  of  the  Show  should  be  in  the  vernacular,  and  the  more 
widely  distributed  they  are  the  better. 

It  is  well  worth  considering  whether  it  would  not  be  a  good 
plan  to  follow  the  plan  adopted  by  the  .Royal  Agricultural  Society 
of  England,  and  to  have  one  Great  Show  annually  in  a  Province 
(the  locale  being  changed  from  year  to  year),  this  taking  in  turn 
the  place  of  the  ordinary  local  Show  held  in  any  particular 
district.  To  this  Show  the  Government  subsidy  might  be  confined, 
and  a  regular  rota  being  determined  upon,  each  district  would  be 
visited  in  turn  and  more  outside  interest  be  aroused. 

Next,  every  efEort  should  be  made  to  get  good  practical  judges. 

It  is,  I  know,  the  practice  always  to  turn  to  the  Collector,  or  to 
the  Director  of  the  Agricultural  Department,  but  it  does  not  at  all 
follow  that  they  are  the  best  agricultural  judges. 

In  the  awarding  of  prizes  for  horses,  I  noticed  that  as  many 
as  five  judges  are  frequently  appointed,  one  judge  taking  into 
account,  strength,  another  judge,  quality,  a  third,  soundness,  and 
so  on  J  20  points  may  be  awarded  for  each  item,  and  the  decision  is 
given  according  to  the  highest  total  found  on  adding  up  the  marks 
which  each  judge  awards  in  his  particular  section.  There  is,  how- 
ever, no  separate  veterinary  examination.  I  very  much  doubt 
whether  it  is  in  the  power  of  any  judge  to  examine  and  to  allot 
exact  marks  for  one  individual  quality  possessed  by  a  horse,  apart 
from  the  others  which  it  has;  it  is  rather  by  a  setting-off  of  one 
against  the  other  that  a  judge  should  base  his  award.  Besides, 
the  difference  of  standard  necessarily  adopted  when  as  many  as  five 
judges  officiate  at  once,  introduces  errors  which,  I  believe,  are 
greater  than  the  advantages  gained  by  collecting  the  opini- 
ons of  several  different  judges.  As  a  consequence,  on  looking 
into  the  figures  when  made  up  to  a  maximum  of  100,  I  found  that 
the  differences,  even  with  this  large  number  of  marks,  were  gener- 
ally very  small,  and  it  was  seldom  that  as  much  as  20  marks  sepa- 
rated the  best  from  the  worst  horse. in  a  class,  although  the  judges 
allowed  to   me  that  the  real  differences  amounted  to   very  much 
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tnore  i  and  so,  loo,  it  proved,  for,  in  the  not  infrequent  case  of  a 
"  tie  "  occurring,  the  judges,  without  hesitation,  expressed  their 
decided  preference  for  one  animal  over  another,  although  the  totals 
of  the  marks  obtained  on  the  individual  system  of  judging  were 
equal.  There  should,  I  think,  be  a  veterinary  examination  of  the 
horses,  saA.  unsoundness  ought  to  disqualify  and  not  merely  to 
reduce  the  marks  awarded. 

A  Horse  Show  loses  much  in  interest  and  appearance  by  the  ^""^ '"'■ 
^lan  generally  adopted  of  having  the  horses  tethered  outside,  and 
forming  practically  a  Horse  Fair,  instead  of  the  horses  being 
arranged  in  classes,  and  being  put  side  by  side  so  that  they  can  be 
compared.  I  was  told  that  this  arises  from  the  fact  of  one  man 
being  in  charge,  possibly,  of  a  number  of  different  horses,  and  not 
being  able  to  attend  entirely  to  onej  still  it  is  a  defect. 

Another  want  in  connection  with  Agricultural   Shows  is  that  of  cataiogae. 
a  Catalogue.     The  issue  of  a  catalogue  with  corresponding  num- 
bers on  the  exhibits  would  much  add  to  the  interest  taken. 

Frdm  what   I  saw   of  poultry  exhibited  at  Shows,  I  thought  p^uu^gt 
that  very   considerable  improvement   might   be  effected  if   more  shows, 
attention  were  paid  to  breeding  and  rearing. 

The  system  of  awarding  prizes  for  small  samples  of  grain  is 
open  to  great  abuse.  Quite  small  bags,  sample  bags  in  fact,  of  grain  Ja^pf^g"'  ^"° 
are  allowed  to  compete  for  prizes,  and  there  is  not  the  least  security 
that  the  specimen  is  at  all  representative  of  the  crop  from  which  it 
is  supposed  to  have  come.  It  is  quite  easy  to. pick  over  by  hand 
a  sample  of  wheat  or  other  grain  and  to  make  it  look  excellent. 
But  there  is  not  any  certainty  that  the  sample  exhibited  has  come 
off  the  field  of  the  particular  exhibitor.  If  prizes  are  awarded  for 
grain  they  should  be  for  large  bagged  and  sealed  samples,  or  else  for 
corn  in  the  straw,  and  they  should- be  duly  certified  by  some 
responsible  person*  But  what  I  would  much  prefer  to  grain  prizes 
is,  that  prizes  should  be  given  for  excellency  of  cultivation,  or  for 
the  best  crop  grown  on  a  farm  or  field, ^ — in  fact,  "farm  prizes.^' 
This  would  do  a  great  deal  more  than  grain  prizes  in  stimulating 
improvement,  and  would  be  free  from  the  objections  to  the  latter,    prekrable!' 

In  regard  to  the  exhibitors  themselves,  more  care  should  be 
exercised  in  order  to  aseertam  that  they  are  hond  fide  exhibitors  and  exhibitors'." 
eultivatorSi  There  is  little  doubt  that  in  many  cases  men  have 
inade  it  a  regular  business  to  "farm''  the  prizes  offered,  by  the  aid 
of  some  particular  exhibit  of  which  they  have  obtained  the  use, 
though  they  may  not  be  the  genuine  owners  or  exhibitors.  Such 
abuse  must  have  the  effect  of  keeping  the  genuine  cultivators  from 
exhibiting  at  Shows. 

The  last  point  to  which  I  shall  refer  in  this  connection   is  the  Trials  of  impie- 
trial  of  implements.  ments. 

Without  doubt,  a  considerable  amount  of  interest  is  aroused 
by  competitions  of  this  kind  on  Show  grounds,  but  I  am  afraid 
that  they  are  not  always  carried  out  with  sufficient  care,  and  it 
would  be  much  more  satisfactory  if  more  exhaustive  trials  were 
conducted  at  Experimental  Farms.  The  latter  are  the  places  where 
such  trials  can  best  be  made ;  and  in  the  case  of  new  implements, 
they  should  be  submitted  to  rigorous  tests   before  the  imprimatur 
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of  the  Agricultural  Department  is  placed  upon  them.  Again,  it  is 
the  general  practice  for  Provincial  Agricultural  Departments  to 
exhibit  at  the  various  Shows,  and  to  enter  for  competitive  trial 
a  number  of  implements  of  different  makes  •which  have  been  pur- 
chased by  the  Department.  This  appears  to  me  hardly  fair  upon 
the  makers  or  inventors  of  the  implements,  for  the  success  or  non- 
success  depends  very  much  upon  the  particular  implement  which 
the  Department  happens  to  have,  the  time  at  which  it  was  pur- 
chased, and  the  way  iu  which  it  has  been  kept  and  used.  Thus,  a 
sugar-mill  of  a  particular  make,  which  the  Department  has  bought 
some  years  previously,  and  has  probably  used  also  in  the  meantime, 
may  be  brought  into  competition  with  a  brand-new  machine  ex- 
hibited by  some  rival  maker.  If  there  are  to  be  these  competitions, 
the  credit  of  the  makers  should  not  be  dependent  upon  a.  machine 
exhibited  by  someone  other  than  themselves,  but  they  should  have 
the  opportunity  of  being  represented  by  the  latest  and  very  best 
machine  which  they  can  turn  out  at  the  timej  after  that,  in  the 
event  of  failure,  they  would  not  have  any  reason  to  complain  that 
they  have  not  been  fairly  represented. 

I  notice  that  one  year,  in  a  competitive  trial  of  sugar-mills  at 
Saharanpur,  the  number  of  points  awarded  to  a  mill  exhibited  by 
the  makers  themselves  was  88,  while  one  of  a  different  make  and 
exhibited  by  the  Agricultural  Department  had  87  points  given  to 
it.  Such  minute  distinctions  as  these,  under  the  conditions  of  a 
rough  trial,  ought  not  to  be  drawn,  and  the  fame  of  one  firm  should 
not  be  made  at  the  expense  of  another,  when  ihere  is  no  practical 
difference  between  rival  exhibits,  and  more  especially  when  one  firm 
is  represented  by  a  new  machine,  and  the  other  by  one  probably 
of  earlier  date.  The  Agricultural  Departments  would  do  well,  I 
think,  to  refrain  from  entering  as  competitors,  and  to  confine  them- 
selves to  demonstrating  the  working  of  different  implements 
brought  under  their  notice. 

In  the  Bombay  Presidency  some  six  different  Shows  are  held 
annually,  the  annual  Government  contribution  to  them  being  about 
Rs.  8,000.  The  Horse  Pairs  at  Poena,  Ahmedabad,  and  Sind 
are  the  best-known  Shows,  the  last  named  being  generally  very 
successful. 

In  the  North-West  Provinces  and  Oudh  the  chief  Shows  are 
those  at  Aligarh,  Meerut,  Saharanpur,  Etawah,  and  Muttra. 
Government  awards  over  Rs.  1,000  annually  for  cattle  prizes.  In 
connection  with  these  Shows  the  services  of  Mir  Muhammad 
Husain,  the  Assistant  Director  of  Agriculture,  are  invaluable,  and 
to  his  energy  their  success  is  in  large  measure  due. 

In  Madras  the  chief  Shows  are  those  at  Bellary  and  at  Salem. 

In  Bengal  occasional  Shows  are  held  at  about  five  different 
towns. 

At  the  different  Shows  held  throughout  the  country  a  stimulus 
is  given  to  Horse-breeding  by  the  purchase  of  young  stock  for  the 
Army  Remount  Department,  some  of  the  officers  of  which  attend 
the  Shows    and   buy    animals  which   they   think   likely   to    meet 


Organisation  of  Jgricullural  Departments.  409 

army  requirements  in  the  fatuie.  Mares  are  also  selected  to 
be  ".branded'' mares,  and  thus  become  eligible  to  be  served  by 
Government  stallions. 

542.  Under  the  head  "  Experimental  Farms  "  are  also  classed  ohw  branchoi 
seed  distribution   and  sale  of  implements.     Cattle-breeding,  veteri-  igrienitarai 
nary  establishments,    etc.,  which  come  nnder  the  next  head,  have  '^'p"'™*"*'- 
also  been  fully  referred  to  before. 

The  other  heads  under  which'  the  work  of  Agricultural  Depart- 
ments falls  do  not  call  for  special  mention  by  me. 

543.  The  Organisation  of  Provincial  Departments  of  Agricul- OrganiBstionof 
ture  is  not  alike  throughout   India.     In  the  Punjab,  for  instance,  i'seKutvni^ 
there  is  no  separate  Department,  but  it   merely  forms  a  part  of  the  '■"*'• 
Land  Revenue  Administration,  its  Report  being   included  in  the       . 
general  one  of  the  Administration,    and  not  being   given  under  the   ""^^  ' 
different  heads  prescribed  by  the  Government  of  India. 

In  the  Central  Provinces  there  is  a   Commissioner  of  Agricul-  central  Prov- 
ture,    who   combines   with  his  duties  those  of  Commissioner  of "''"' 
Settlements. 

In  Madras  there  was  no  separate  Department  until  1882,  and  Msdr". 
the  Director  is  not  a  travelling  one,  but  always  remains  at  head- 
quarters. 

In  Bengal  there  was  no  separate  Department   until  1885,  and  bengal, 
the  one  then  started  was  established  only  as  a  temporary  or  tenta- 
tive measure. 

In  the  North- West  Provinces,  and  in  Bombay,  there  are  sepa-  No"h-weBt 
rate  and  complete  organisations.  Bombay. 

544.  The  Agricultural  Department  has  frequently  been  found  The  future 
fault  with  on  account  of  the  mistakes  which  it   has   made,    and    of  ?^n°rementg 
the   number   of  minor  matters  which  it  has  turned  its  attention  to,  ?fep^me'^'' 
while  neglecting  the  larger  and  more  pressing  questions.     It  has 

been  pointed  out  that  the  Department  has  exercised  itself  about 
the  introduction  of  iron  ploughs,  of  cotton-cleaning  machines 
(ginning  machinery),  and  has  spent  time  and  money  in  attempting 
impossible  hybridisations  of  cotton,  whilst  it  has  declined  to  tackle 
urgent  matters  such  as  the  indebtedness  of  the  cultivating  classes, 
the  over-assessment  of  the  land,  and  the  working  of  the  system  of 
loans  for  agricultural  improvement.  It  is  not  for  me  to  defend  the 
Department  from  such  charges,  or  to  say  that  they  have  not  been 
justly  made,  but  it  is  clear  to  me  that  the  work  of  the  Department 
has  been  greatly  hindered  by  three  main  causes,  want  of  sympathy, 
imperfect  machinery,  and  want  of  money.  I  have  attempted  to 
prove  that  the  first  should  not  be  any  longer  shown,  that  the 
second  is  capable  of  improvement,  and  that,  thirdly,  the  further 
expenditure  of  money  is  an  absolute  necessity  foi  the  accomplish- 
ment of  any  real  good. 

What  line  exactly  the  Department  should  take  up  depends 
entirely  upon  the  machinery  with  which  it  is  fitted,  and  upon  the 
means  placed  at  its  disposal.  I  have  indicated  that  I  consider  that 
one  great  problem   which  will   have  to  be  met  in  the   immediate 
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future  is  the  provision  of  "  Fuel  and  Fodder  Eeserves/' in  ordei' 
to  supply  wood  to  take  the  place  of  dung  as  fuel,  and  so  to  set  free 
the  dung  for  its  proper  use  as  manure  to  the  land.  I  have  also 
expressed  an  opinion  that  a  share  in  the  management  of  loans  {taecavi 
system)  for  digging  wells  and  for  other  agricultural  improvements 
might  with  advantage  be  entrusted  to  the  Agricultufal  Depart- 
ment, and  that  the  Department  should  have  power  to  enquire  into 
cases  of  over-assessment,  and  to  recommend  exemption  from  assess- 
ment in  special  cases,  in  order  to  encourage  the  carrying  out  of 
agricultural  improvements.  But  such  measures  cannot  be  carried 
out  without  a  more  extended  machinery  thanihe  Department  pos- 
sesses, and  without  its  having  placed  at  its  disposal  considerably 
larger  means  than  in  the  past.  That  a  larger  expenditure  is  war-* 
ranted  I  fully  believe,  and  I  am  confident  that  the  outcome  will  be 
the  bettering  of  the  condition  of  the  agricultural  classes,  and  the 
increase  of  revenue  to  the  State. 

In  conclusion,  I  would  urge  once  more  the  fleed  of  having 
uniformity  and  continuity  of  policy.  In  a  country  like  India, 
where  conditions  are  so  diversified,  there  must  of  necessity  be 
differences  of  method  in  the  working  out  of  any  policy,  and  these 
methods  may  have  to  be  altered  according  as  the  conditions  alter. 
But  there  should  be  uniformity  of  general  principle,  and  one  policy 
alike  should  characterise  the  action  of  Agricultural  Departments^ 
both  Imperial  and  Provincial, 


411 


CONCLUSIONS.  CONCLUSIONS. 

545.  tn  order  tKat  Agricultural  Departments  may  be  equipped 
\vith  the  right  kind  of  men  to  carry  out  the  agricultural  iniprovo- 
"ments  which  have  been  suggested  in  this  Report,  it  is  very  desirable 
that  more  attention  should  be  given  to'the  early  training  in  a  scien- 
tific direction  of  future  Civil  Servants,  and  that,  on  their  arrival  in 
India,  they  should  have  more  opportunities  of  acquainting  tkem- 
Belves  with  the  agricultural  conditions  of  the  country.  This  will  be 
best  effected  by  giving  more  weight  to  Natural  Science  at  the  open 
tjompetition  and  at  the  final  examination,  and  by  drafting  a  certain 
proportion  of  the  men,  on  arrival  in  India,  into  the  Department  of 
Land  Records  and  Agriculture.  Out  of  those  who  have  distin- 
guished themselves  by  their  proficiency  in  science,  and  subsequently 
by  their  interest  in  agriculture,  the  future  Agricultural  Directors 
might  advantageously  be  selected. 

The  position  of  Agricultural  Director  should  be  invested 
"with  some  administrative  power,  and  the  granting  of  loans  for 
agricultural  improvements  should  be  in  part  managed  by  the 
Agricultural  Departments.  Analyses  of  districts  should  be  made 
in  respect  not  only  of  security  from  famine,  but  also  of  general 
agricultural  conditions  and  requirements. 

In  order  that  the  work  of  Agriealtural  Departments  may 
proceed  in  the  right  direction,  there  are  two  esseutials,  (1)  a  more 
competent  machinery,  and  (<i)  an  increased  expenditure  of  money 
upon  agricultural  improvement. 

Lastly,  there  must  be  uniformity  of  principle  in  the  action  of 
Imperial  and  Provincial  Agricultural  Departments,  and  a  conti- 
nuity of  policy  throughout. 

RECOMMENDATIONS.  ^^wjlf"*' 

546.  That  more  wtight  be  given  to  Natural  Science  in  the 
open  competitions  for  the  Civil  Service,  and  at  the  final  examina- 
tion of  probationers. 

That  a  certain  proportion  of  junior  Civilians,  on  arrival  in 
India,  be  drafted  into  Departments  of  Land  Records  and  Agri- 
eulture. 

That  Agricultural  Directors  be  chosen  from  those  men  who 
have  distinguished  themselves  in  Natural  Science,  and  subse- 
quently by  their  interest  in  Agriculture. 
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That  Agricultural  Directors  be  given  some  administrativa 
powers,  and  that  a  share  in  the  management  of  Loans  for  Agri- 
cultural  Improvement  he  entrusted  to  Agricultural  Departments. 

That  a  considerably  increased  amount  of  money  be  placed  at 
the  disposal  of  Agricultural  Departments  for  expenditure  upon 
Agricultural  Improvement. 
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In  this  Appendix  are  given  several  analyses  made  by  me  of  soils,  «aters>  ■^''™'>"' 
manures,  feeding  materials,  and  grain  samples,  which  may  be  of  interest  as 
bringine  ont  some  of  the  points  mentioned  in  my  Report,  but  which,  for  fear 
of  overburdening  it,  I  did  not  consider  desirable  to  set  ont  folly  in  the  body  of 
the  Beport.  For  the  purpose  of  completeness,  some  analyses  already  given 
in  the  Beport  are  repeated,  and  explanatory  notes  are  added  where  necessary. 

A.  {see  C!hap.  V,    paragraphs  58 — 68.) 

Composition  of  Wheat  Soils  from  the  Sirsa  sub-division 
(Punjab). 


No.  1. 

No.  2. 

No.  3. 

(Soils  dried  at  212°  P.) 

Prom 

From 

Ghagi^ar 
Bed. 

Sotat 
Valley. 

Gudah. 

*  Or^nic  Matter  and  combined  Water     . 

•63 

2-67 

•65 

Oxide  of  Iron 

2-58 

4-32 

1-62 

Alumina       .... 

1-72 

5-85 

202 

Carbonate  of  Lime 

2-96 

2-57 

3-33 

Idagnesia     .... 

1-07 

1-97 

107 

Potash         .... 

•39 

•74 

•31 

Soda  ..... 

•15 

•08 

•11 

Phosphoric  Acid  . 

•17 

•23 

■19 

Insolnbla  Silicates  and  Sand 

90  33 

81^57 

90-70 

100  00 

100-00 

100-00 

*  Containing  Nitrogen  .... 

•07 

•02 

trace. 

Equal  to  Ammonia 

•08 

■02 

trace. 

No.  1  is  soil  from  the  bed  of  the  Ghaggar,  a  stream  which  is  crossed  on  the 
journey  between  Kalka  and  Umhalia.  In  the  lower  part  of  the  coarse  the  bed 
is  sandy.  The  noil  was  light-coloured,  containing  much  fine  sand  with  mica- 
ceous particles. 

No.  2  is  soil  from  (he  Sotar  Valley,  which  seems  to  have  been  formerly  the 
bed  of  the  Glia^gar ;  tbe  bottom  is  firm  and  even  heavy  soil.  It  is  reckoned  to 
be  the  best  soil  in  Sirsa.  The  sample  analysed  was  free  from  mica,  and  was  not 
nearly  as  fine  and  sandy  as  No.  1. 

No.  3  is  a  soil  called  Rousli,  a  name  applied  in  Delhi  and  the  North-West 
generally  to  any  sandy  loam,  it  is  rery  like  No.  1,  but  ia  even  finer  and  more 
Bandy. 

The  dietingnishing  features  of  these  soils  are  that  they  are  well  supplied 
with  lime  and  mineral  constitoeots  generally,  bat  are  deficient,  more  especially 
Nos.  1  and  3,  in  organic  vegetable  matter,  while  all  of  them  are  very  poor  in 
nitrogen.  No.  3,  indeed,  containing  only  traces.  No.  2,  the  heaviest  soil,  is  de- 
cidedly the  richest,  but  is  deficient  in  nitrogen.  The  quantities  of  phosphoric  acid, 
potash,  magnesia  and  lime  are,  more  particularly  in  the  case  of  No.  2,  very  good, 
and  point  to  the  probability  of  mineral  constituents  existing  m  the  soils  in 
suffioient  amonnt  to  meet  the  demands  of  a  long  succession  of  crops.    Beneval, 
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however,  both  of  vegetable  matter  and  of  nitrogen  will,  I  consider,!  be  very 
necessary  in  all  three  oases.  Green-manuring,  or  the  nee  of  cattle-dung  or  simi- 
lar nitrogenous  organic  materials,  will  be  the  best  means  of  supplying  the  defi- 
ciency. 

(  For  further  remarks  tee  Chap.  V,  paragraphs  58 — 68.  ) 

B.  [see  Chap.  V,  paragraphs  63 — 68.) 

Composition  of  Coffee  Soils  from  Munjerabad,  Mysore. 


(Soils  dried  at  212°  F.) 

No.  1. 

No.  2. 

No.  3. 

*  Organic  Matter  and  combined  Water     . 

7-15 

13-?3 
1-54 

13-30 

Protoxide  of  Iron           .... 

trace. 

2-54 

Peroxide  of  Iron  .         .         • 

5-04 

11*83 

1202 

Alumina      .... 

20-39 

11^53 

13-81 

Lime            .... 

•20 

■32 

•32 

Magnesia     . 

'  -28 

y  •32- 

/•lO 

-30 

Potash 

■25 

-10 

Soda 

•12 

'  •12 

-09 

Phosphoric  Acid  .         . 

. 

•13 

•15 

•10 

Sulphuric  Acid      .         . 

•03 

•02 

-04 

Nitric  Acid            .         . 



^- 

— 

Chlorine 

•01 

-i- 

— 

Insoluble  Silicates  and  Sand 

66-40 

60-34 

57-38 

100^00 

? 

10-00 

lOO-OO 

*  Containing  Nitrogen  .... 

-032 

1   '  -20 

•2p 

Equal  to  Ammonia 

•039 

\      -24 

1 

•24 

No.  1.  Hindiganhulla,  Ida  Manoo,  considered  good  coffee  soil. 

Mo.  2.  Bartchinhnlla,  Upper  Toddyman's  field,  where  cofEee  does  not  do 
well. 

No.  3.  BartchinhuUa,  Kemp  Munoo,  from  Nui  Gondas  Heetloo,  where  coffee 
does  not  do  well. 

It  is  primarily  noticeable  in  these  soils,  as  distinguished  from  the  Wheat 
Boils  given  in  Appendix  A,  that  the  amounts  of  organic  matter  are  very  much 
larger,  and  that  the  soils  also  generally  contain  larger  proportions  ot  nitrogen. 
On  the  other  hand,  there  is  very  much  less  lime,  and,  indeed,  what  I  should 
consider  a  decided  deficiency  of  it,  so  that  liming  would,  I  think,  be  very  advan. 
tageonsly  practised.  Potash,  too,  is  present  in  much  smaller  quantity  than  in  the 
Wheat  soils,  and,  for  the  requirements  of  the  fruit  (that  is,  the  coffee  berry),  the 
amount  does  not  seem  sufficient,  at  all  events,  in  the  case  of  Nob.  2  and  3. 
Manuring  with  wood  ashes,  or  some  other  source  of  potash,  would  be  beneficial 
in  all  cases.  Phosphoric  acid  is  present  in  fair,  but  not  in  large,  amount,  and 
hones  maystill  he  advantageously  used,  because  the  fact  that  they  yield  lime  at 
the  same  time  as  phosphoric  acid  must  not  be  overlooked.  The  presence  of  iron 
and  alumina  compounds  in  quantity  is  a  distinguishing  feature  of  these  laterite 
soils.  On  the  other  hand,  the  supply  of  nitrogen  appears  to  be  of  lesser  import- 
ance in  the  case  of  coffee,  and  the  superiority  of  soil  No.  1  to  Nos.  2  and  3  would 
seem  to  rest  in  the  excess  of  potash,  the  lesser  proportion  of  iron  salts,  and  very 
probably  also  in  the  fact  that  these  latter  are  present  in  the  more  fully  oxidised 
atate  of  peroxide,  and  not  in  that  of  protoxide  of  iron. 

(For  further  remarks  see  Chap.  V,  paragraphs  63—68,  and  Chap.  XIV, 
paragraph  .363.) 


Coffee  Soils— Well  and  Canal  Waten, 
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C  {see  Chap.  V,  paragraph  99.) 

Composition  of  Two  Samples  of   Well    Water   and    Canal    Water 
from  Rawatpur,  near  Cawnpore,  taken  April  1890. 


Canal  Water. 

Well  Water. 

(Oairnpore  Branch 

of  Lower  Ganges 

Canal.) 

Grains  per  gallon. 

Grains  per  gallon. 

Total  Solid  Residue  (at  130°  P.)  . 

71'93 

15-16       ■ 

Containing— 

Oxide  of  Iron  and  Alnmina  . 

.«. 

•28 

Lime           .... 

7-56 

3-36 

Magnesia    .... 

6-30 

1-68 

Potash        .... 

•37 

•80 

Soda 

20*53 

1-40    . 

Chlorine     .... 

9-20 

•30 

Fhosphorio  Acid 

•73 

•06 

Nitric  Acid 

5-50 

— 

Snlphuric  Acid    . 

6-30 

1-06 

Soluble  Silica 

1-96 

126 

Free  Ammonia  .... 

•002 

•001 

Albuminoid  Ammonia 

•005 

•007 

ji  ■..  . 

Combining  the  above  constituents  together  in  the  forms  in  which 
they  are  probably  present  in  the  waters,  the  composition  of  the 
samples  may  be  represented  as  follows : — 


— 

Well  Water. 

Canal  Water. 

Grains  per  gallon. 

Grains  per  gallon. 

Carbonate  of  Lime 

409 

4-65 

Carbdnate  of  Magnesia 

13-23 

3^52 

Carbonate  of  Soda 

16-41 

2^39 

Carbonate  of  Potash      . 

— 

•60 

Sulphate  of  Lime 

10-71 

1^80 

Phosphate  of  Lime 

1-59 

•13 

Chloride  of  Potassium  . 

•59 

•68 

Chloride  of  Sodium 

14-69 

— 

Nitrate  of  Soda    . 

8-66 

— 

Oxide  of  Iron  and  Alumina    . 

— 

%    ,"^,! 

Soluble  Silica 

1-96 

^       1-26 

Total  solid  Constituents   .      71-93    p-^-fj^P-     15-16  [  S7J,P« 


per 


Free  Ammonia 
Albuminoid  Ammonia 


•005 


•001 
-007 


(For  detailed  remarks  on  the  above  analyses  see  Chap.  VI,  paragraph  99.) 
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D.  (see  Chap.  Vll,  pairagraph  121.) 

Qotnposition  of  lodian  Cattle-dtingt 
[  Solid  Droppings  of  Cattle.  ] 


Dnng  from 

Dung  from  grain-fed 

Lean  Cattle. 

Cart  {handy)  Bullocks. 

(air  •'dried) 

(aii-dried) 

lUoiatnre  .... 

19-59 

17-86 

*  Orgaiiio  Matter 

59-26 

ei-sd 

t  Mineral  Matter  (ash)  . 

21-15 

20-25 

loo-oo 

1-34 

lOO'OO 

*  Contamiag  Nitrogen  . 

lOS 

Equal  to  Ammonia 

1-62 

1-31 

t  Containing 

Insoluble  Siliceous  Matt# 

14-43 

16-75 

Oxide  of  Iron  and  Alnmitik 

3-36 

1-36 

Lime     .         .          .         ■ 

1-04 

'85 

Magnesia 

-44 

•30 

Potash 

1-16 

•60 

So^      .... 

•34 

•26 

Phosphoric  Acid 

•47 

-64 

Equal  to  tribasic  Phosphate 

of  Lime  . 

,  ,1                   '                      II 

1-03 

1-18 

(For  detailed  remarks  or.  above  see  Chap.  'Vli.,  paragraph  121.) 
E.  {see  Chap.  VII,  paragraph  131.) 


Qmposiiiiou  oi  jvsaes  oi  inuian  uamie 
Moisture 

■Qung,  alter  Durn 
.      204 

*  Organie  Matter    .... 

.      2'40 

Oxide  of  Iron  and  Alamih^    . 

.      9'26 

t  Phoaphoric  Acid  .... 

.      1-37 

Lime           ..... 

.      1-76 

X  Alkalies,  Magnesia,  eto. 

.      2-97 

Insoluble  Siliceous  Matter     . 

.    80-20 

6r 

100-00 


*  Containing  Nitrogen  .         , 

Equal  to  Ammonia        .         . 
t  Equal  to  tribasic  Phosphate  of  Lime 
I  Containing  Potash       «         . 


•17 

•So 

2-99 
2-06 


Catlle'dung.  m^Q^ftle-urine, 


P,  {m  Gb»p.  "VJI.  parag^^ph  146.) 

Composiifiou  of  Biainjngs  from    Manure  heap  {gabra  tipi)  taken 
at  Maojerabad,  Mysore. 
Water  and  Volatile  Matters         .         .         .       9r'29 
Non-Tolatile  Organic  flatters      .  .  .  1'23 

*  Mineral  Matter  (siai^)  •         .         .         , 


i"i«  U''!  Total  Solid 
^*^  ^  Residue. 


•     ^     ' 

•144 

\lVi^    ' 

•174 

■Ui 

•316 

,                 a 

•243 

• 

■075 

,                . 

•059 

. 

•426 

•                 •                 • 

•029 

»                 •                 f 

•050 

f  Lime 

•110 

•         • 

1-025 

100-00 

Total  Nitrogen       , 

Eqnal  to  Amntoni^ 
*  Contaioing  - 

Silica     .... 

Oxide  of  Iron  and  Alumina 

Lime      .  .        '<         . 

Magnesia 

Potash    .  ,  .  . 

Soda       .  .         , 

Fhospboiic  Acid      .... 
Equal  to  tribnsic  Phosphate  of  Lime 
Specific  gravity  at  60°  F. 

A  standard  English  analysis  of  Qirainings  from  Manure  he^pfn  (Johnston 
and  Cameron's  Elements  of  Agricultural  Chemistry  and  Geology,  page  33Q) 
gives  the  following  figures  : — 

In  100  Parts  Parts. 

Total  Solid  Residue 1-939 

Containing  Chloride  and  Carbonate  of  Potash     .          .  *511 

„          Phosphates  of  Lime  and  Iron   .         .         .  .104 

Total  Nitrogen '041 

Thus,  the  Drainings  from  the  laiijan  Mangrg  heap  were  slightly  richer 
both  in  solid  matter  (including  pptash  and  phosphoric  acid)  thait  those  quoted 
in  the  Erglish  analysis,  and  tliey  contained  considerably  more  nitrogen. 
It  is  evident,  therefore,  that  allowing  the  d^-ainings  to  go  to  waste  is  productive 
of  considerable  less  in  India,  equally  as  it  has  beeii  foaud  to  be  the  case  in 
England. 

G.  (see  Chap.  VIT,  paragraph  146.) 

Composition   of  the   Urine  of  Lean   Cattle   and  Grain-fed   Cart 

(ban/iy)  Bullocks, 




Lean  Cattle. 

Cart  Bnllooks'. 

Water  and  Volatile  M 

atter»     . 

91-77 

90-62 

Non-volatile  Organic 

Matters . 

5  29 

7^64 

*  Mineral  Matter  (ash) 

... 

a                      .                      •                      . 

2-94 

1^74 

100 -00 

10000 

Total  Nitrogen 

.956 

ri68 

Equal  to  Ammonia 

.... 

1161 

1'418 

*  Containinff- 

Silioa 

.                      •                      .                       ■ 

•004 

•010 

Lima 

* 

^    •16] 

•080 

Magnesia. 

■ 

•249 

•570 

Potash      . 

.... 

1-528 

•643 

Soda 

. 

•050 

•020 

Phosphoric  Acid 

• 

•022 

■022 

(For  detailed  remftiks  see  Chap.  YII,  paragraph  14@,) 
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H.  {m  Chap.  VII,  paragraph  149.) 
Composition  of  Leaves  and  Twigs  used  for  Litter  in  Mysore. 


1. 

Leaves. 

2. 

Leaves 

(mainly  Jaoh-fmit 

tree  Leaves.) 

3. 

Twigs. 

Moisture      .... 
*  Organic  Matter     . 
t  Mineral  Matter  (ash)     . 

10-72 

84-68 

4-60 

10-73 

78-44 
10-83 

11-63 

84-65 

3-72 

100-00 

.100-00 

10000 

*  Containing  Nitrogen     . 
Equal  to  Ammonia 

t  Containing — 
Silica 

Oxide  of  Iron' . 
Alumina  . 
Lime 
Magnesia 
Potash     . 
Soda 

Phosphorio  Acid 
Equal  to  tribasio 
phate  of  Lime 

'Phos- 

1-18 
1-43 

-04 
•29 
-03 

1-04 
•51 

1-09 
•07 
•10 

•22 

•91 
1-10 

3^53 

■73 
1-07 

-72 

-87    - 

•09 
•06 
•44 
1-25 
■33 
•68 
■11 
•13 

•28 

(For  detailed  remarks  see  Chap.  VII,  paragraph  149.) 

J.  {see  Chap.  VII,  paragraph  127.) 

Composition  of  Indian  Oil-cake  refuse  used  as  Manure. 


Castor-oil  Bean  Cake  or 

Castor  poonae. 

Hongay 

I, 

2. 

3. 

{Pongamia 

From 

glabra) 



Calicut 
(milled). 

Prom 
Mysore. 

poonae. 

Moisture   ..... 

10-72 

9-49 

10-65 

12-19 

•  Organic  Matter  . 

8288 

74^91 

8401 

83-42 

Total  Phosphates 

5^29 

4-96 

401 

237 

Alkaline  Salts,  etc.     . 

■42 

2-90 

-78 

1-98 

Insoluble  Siliceous  Matter 

•69 

7.-75 

55 

•04 

100-00 

100-00 

100-00 

100-00 

*  Containing  Nitrogen 

4-94 

4^35 

4-89 

3^54 

Equal  to  Ammonia . 

5-99 

5^28 

5^94 

4^29 

Sample  No.  2  was  "milled,"  i.e.,  crushed  by  machinery  ;  the  other  samples 
were  not,  but  were  merely  the  refuse  (after  extraction  of  oil  in  the  native  way) 
roughly  pressed  together  without  the  aid  of  machinery. 
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K.  {see  Chap.  VII,  paragraph  127.) 
Composition  of  ludian  Feeding-stufEe  for  Cattle. 


Earth-nut  Cake. 

ft 

i 

es 
O 

1 
[5 

i-2 

(Decor- 
ticated.) 

(Unde- 

oorti- 

cated.) 

ill 

Moisture    .... 

8-10 

9-80 

8-03 

U-90 

•9-58 

Oil 

7-26 

6-50 

13-01 

6-43 

9-23 

*  AlbuminoiiB  Compounds 

47-81 

47-31 

38-92 

34-01 

24-93 

Carbohydrates,      Digestible 
Fibre,  etc. 

25-02 

19-8 

22-12 

22-27 

47-42 

Woody  Fibre     . 

4-86 

10-26 

4-70 

17*14 

4-70 

t  Mineral  Matter  (ash) 

6-95 

6-85 

13-22 
10000 

8-25 

4-14 

lOO-OO 

100-00 

10000 

100-00 

*  Containing  Nitrogen 

7-65 

7-57 

6-22 

6-44 

3-99 

t  Including  sand          . 

3-25 

— 

2-89 

1-25 

— 

Mahua 
(Boisia  latifolia) 

refuse 
from  Distillery. 

Moistnre 

Oil 

*  Albuminoas  Compounds  ...                  .        . 

Gum,  Mneilage,  etc 

Sngar    ....                  .... 

Digestible  Fibre 

Woody  Fibre.         . 

t  Mineral  Matter  (asb) 

17-92 
-46 

3-44 

3-08 
64-40 

3-14 

,tl.:,.l,  . 

2-13 
5-43 

*  Containing  Nitrogen        ...... 

t  Including  sand        ....... 

100-00 

•55 
2-90 

The  large  amount  of  sugar  in  the  Maiua  refuse  is  notieeable. 
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Jppendix. 


L.  {see  CSiap.  VII,  paragraph  186.) 
Composition  o£  Indian  Bone-meals. 


1. 

(Pure.) 

2. 

(Pure.) 

3. 

(Adultera- 
ted.) 

4. 

(Adultera- 
ted.) 

Moisture 

8-50 

7-76 

6-60 

7-32 

*  Organic  Matter 

23-85 

29-33 

18-75 

23-43 

t  Fliosphoiio  Acid 

25-00 

24-08 

18-15 

2208 

Lime 

33-79 

32-56 

37-55 

33-88 

Magtiesia,  Alkalies,  etc.     . 

]3-46{ 

1-03 

3*24 

2-36 

X  Carbonic  Acid 

3-00 

11-80 

7-16 

Insoluble  Siliceous  patter  .         . 

•40 

2'24 

4-01 

3-V8 

100-00 

IOC -00 

100-00 

10000 

•  tlobtaining  Nitrogen          . 

4-12 

4-04 

2-78 

3-35 

Squall  tb  AtUmonia 

5-00 

4-90 

3-38 

4-07 

fEqual  to  tribasie  Phospbate    of 
liime. 

54-58 

52-83 

39-62 

48-21 

t  Equal  to  Carbonate  of  Lime 

— 

6-82 

26-82 

16-25 

M.  (see  Chap.  VII,  paragraph  139.) 
OompoSitidn  of  Materials  used  to  adulterate  Indian  Bone-meal. 
(Sacapks  'tak«n  at  Mazagon  Dock,  Bombay,  10th  January  1891.) 


• 

A. 

B. 

C. 

Moisture     ...... 

Lime           ...... 

Magnesia    ...... 

Oxide  of  Iron  and  Alumina 
*  Carbonic  Acid    ... 
Alkalies,  etc.       ..... 

Insoluble -Siliseoas  Matter 

3-29 
43-78 

135 

4-78 
29-64 

4-70 

12-46 

10000 

67-36 

33-23 

7-65 
24-64 

5-83 
28-65 

4-37 
40-43 
20-00 

2-30 
28-55 

4-05 
-30 

100-00 

10000 

*  Equal  to  Carbonate  of  Lime 

5600 

64-89 

•A.  -Ghrey-eoloured . 

B.  ^StsU-sMid. 

C.  White.    Probably  powdered  magnosian  limestone. 


Bone-meal — trtipuriiie^  in  Wheat. 
N.  {see  Oh{kp.  XI Y,  paragraph  383.) 
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ME0H4NI04L  Analtsbs  of  Samples  of  Indian  W^p^fc  taken  from 
Threshing-floors  of  Cultivators  in  the  Cawnpore  district, 


'  In  chapter  XIV,  paragraph  383,  I  have  given  a  table  setting  out  the  per- 
centages of  the  varioag  kinds  of  imparities  found  in  six  samples  of  wheat 
oolleoted  for  me  from  threshing-floors  of  cultivators  and  cleaned  in  my 
presence. 

It  may  he  convenient,  however,  in  addition  to  stating  the  impurities 
under  ^each  heading,  aoootdiag  a$  thay  ha^pe^  to  be  large  seeds  and  luijaps 
of  .earthi  or  chsijC,  or  stuall  #$eds  and  iine  garth,  etc.,  to  give  the  impurities 
under  the  headings  that  are  repognized  by  the  London  Corn  Ti^de 
Association. 


Np, 

1 ^■i'-r 

Village, 

Barjey,  ,etc.* 

Dirt.t 

Total  ot^er 
than  Wheat. 

per  cent. 

per  cent. 

per  cent- 

1 

Binaitpar 

'072 

•054, 

•\m 

2 

Cawnpore 

1-06 

•600 

i-m 

3 

Gotaya   . 

1120 

•590 

1-710 

4 

Likhanpar 

I'OIO 

I^OIO 

2-020 

5 

Sawatpur 

•390 

•280 

•670 

« 

Nawabgauj 

■660 

•540 

1^200 

Average 

•720 

•512 

1232 

*  The  term  "Mvky}  ei:c.j  "  includes  jsll  ^giain  si  intiimsic  oulse,  «a4^  as 
barley,  peas,  1  inseed,  etc. 

t  ifheterm  "  dirt"  includes  earth,  ChalE,  and  imiscellaneous  weed  seeds. 


lilo. 

,  { 

Bais^j  .etc. 

Dirt. 

Total  other 
than  Wheat. 

7 

Bulk  in  .C,awnpore 

per  cent. 

per  cent. 
•82     ' 

pir  oept. 
8-63 

(Kor  further  details  see  Cbap.  XIV,  pjaragraphs  383—4.) 
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O.  {see  Chap.  XIV,  paragraph  388.) 

Mechanical   Analyses    of    Samples    of    Linseed    taken    from 
Cultivators'  Stores  and  threshing-fleers. 


Mechanical   Analyses   of  18  Samples   of   Linseed  from   Bilaspur 
district,  Central  Provinces. 


I    Impurities  removed 
by   sieving. 


Whence  taken. 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 


From  threshing  floor 
„    store  in  honae 
„     threshing-floor 

If  !t  91 

„    store  in  honse 


Impurities  removed 
by  hand-picking. 


Sieved 
Linseed. 


Impuri- 
ties.' 


per  cent. 
95-6-i 
90-21 
96-18 
94-17 
97-07 
93-83 
90-08 
95-35 
95'33 
91-32 
94-31 
94-24 
94-72 
9603 
9212 
96-29 
96-28 
97-86 

Average 


per 


cent. 

'38 
9-79 
3-82 
S-83 
2-93 
617 
9-92 
4-66 
4-67 
8-68 
5-69 
5-76 
5-28 
3  97 
7-88 
3-71 
3-72 
2-14 


Pnre 
Linseed. 


per  cent. 
94-49 
87-70 
94-26 
92-89 
95-81 
92-07 
87-88 
93-61 
9310 
89-83 
92-93 
92-81 
93-12 
9418 
89-33 
95-52 
95-36 
96-66 


Total 
Impuritiea. 


92-87 


per   cent. 
5-51 

12-30 
5-74 
711 
4-19 
7-93 

12-12 
6-39 
6-90 

10-17 
7-07 
7-19 
6-88 
5-82 

10-67 
4-48 
4-63 
3-34 


7.13 


Mechanical  Analyses  of  Four   Saniples    of  Linseed  from  Raipur 
district,  Central  Provinces. 


a, 

i 

Whence  taken. 

Impurities  removed 
by  sieving. 

Impurities  reinoved 
by  hand-picking. 

«4-l 

e 
o 

Sieved 
Linseed. 

Impurities. 

Pure 

Linseed. 

Total 
Impurities, 

119 

20 
21 
22 

Consignment  to  a 

Trader. 
Saipur  market 

j»            i>         •         • 

»             )i         .          . 

per  cent. 
98-53 

94-88 
93-59 
95-07 

per  cent. 
1-47 

5-12 
6-41 
4-93 

per  cent. 
97-77 

92-85 
91-97 
93-16 

per  cent. 
2-23 

7-15 
8-03 
6-84 

An 

erage 

93-94 

6-06 

Impurities  in  Linseed. 


4^6 


Mechanical  Analyses  of  Two  Samples  of  Linseed  from  Jubbalpore 
district.  Central  Provinces. 


£ 
"5. 

i 

r/j 

Whence  taken. 

Impurities  removed 
by  sieving. 

Impurities  removed 
by  hand-picking. 

o 

Sieved 
Linseed. 

Impuri- 
ties. 

Pure 
Linseed. 

Total 
Impurities. 

38 

24 

•         '         «         •         • 

per  cent. 
96-38 
97-20 

per  oent. 
3-62 
2-80 

per  cent. 
94-89 
96-72 

per  cent. 
5-11 
3-28 

Average    .     .     . 

95-81 

419 

Mechanical  Analyses  of  Two   Samples   of  Linseed  from  Damoh 
district,  Central  Provinces. 


25 


94-45 
94-21 

Averasre 


5-55 
5-79 


7-16 
9-64 

8-40 


Mechanical   Analyses  of  11   Samples  of  Linseed  from    Nagpnr 
district,  Central  Provinces. 


27 

Stored  in  house  , . 

96-33 

3-67 

94-97 

5-03 

28 

j»          jf          •         • 

97-32 

3-78 

96-24 

3-76 

29 

Prom  threshing-floor    . 

99  00 

1-00 

98-10 

1-90 

30 

Stored  in  house 

98-00 

200 

96-76 

3-24 

31 

Bronghtto   Ealli         ^^ 

Brothers'  store  . 

9819 

1-81 

97-34 

2-66 

32 

From  threshing-floor   . 

96  46 

3-54 

94-61 

6-39 

33 

3)                     »»                                • 

97-20 

2-80 

96-05 

3-95 

34 

9*                   f)                            ■ 

95-13 

4-88 

91-44 

8-56 

35 

>J                       W 

96-70 

3-30 

94-51 

5-49 

36 

.      tt                     3>                               • 

96-69 

3-41 

95-02 

4-98 

37 

»                     >t 

99-16 

-85 

98-60 

1-40 

Averai 

;e   .     .     . 

95-79 

4-21 

SUMMABT. 


Average  of  Samples  from  all  the  Five  Districts 


6 
per  cent. 
Total  Im' 
purities. 
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MT  TOURS,  1889-9Q.  todbb. 

(/See  Map  of  Toarg.) 


Arrival  in  India,  December  10th  1889. 

First  Tour         .     Dee,  lOfch  1889  to  May  19th  1890. 
Second  Tour     .     July  14th  1890  to  Sept.  ISth  1890. 
Third  Tour        .    Nov.  23rd  1890  to  Jan.  10th  1891. 

Departure  from  India,  Jan.   10th  1891.  PiratTour. 

Regidence  in  ladia,  13  months.  — 


NoTB. — The  referencet  in  the  followiruf  aecount  are  to  Fabiobaphs  in  tlie 
foregoing  Seport. 


First  Tour,  Dec.  lOth  1889  to  May  19tli  1890.  i889 : 

On  November  2lBt  1889  and  within  a  week  from  the  time  that  «y  delega-  t,    a     ■»     „ 

tioatolodja  was  decided  upon,  I  left   Iiondon  for  MairseMlef,  Mid  at  the    "'""'"•""^•^i. 

latter    port   joined  the    Peniasnlar    and    Oriental    Comapany's    ^teaijiship  ^""'""■Not. 

"  Bokhara,"  ^&  tsskI  which,  sinsalarly  ef^oaglv  had  C9nvey«4  fiir  fynma    ' 

Caii4  ia  India  when  he  went  oat  in  Qetohar   1878  as  one   oi   the  ^»min9 

CSommiauoners.     Stwdly  was  I  on    boaud    before  I    came  in    isUtap    aiid 

pleMant  acquaintance  with  Indian  agricaltote  in  the  person  of  Hr.  &,  M, 

Mliat,o£  Ulilton  Pack,  EeUo,  whom  I  had  p^eirjooBly  known  as  a   Spoiteb 

agricnltaTtst,  and  who  was  then  en  his  way  to  his  «oSee   estates  in  j^ysore. 

The  deep  rinterest  whi«h  Mr.  Elliot  felt  in  the    progress  of  agricaltnre  in 

India,  and  in  ;»af  morement   for  its  improvflgiejiit,    rendered  our    meeting 

an  invaiaable  assistance  to   me,  a^id  one  which   I  i»i  reason  thronghont  niy 

tour  to  be  extremely  glad  ^.    Onr  daily   coaveisations,  and  a  stady  of  Hkp 

"  Statisticid  Atlas  of  India  "    (a  «opy  of   whieh  Sir    Chi^:!^  Bernard  hgA 

kindly  teat  me  ),  soon  pftnTinaed  me  that  I   had  before  me  a  diffioait  aod 

cesponsible  ta^.    On  board  the  "  Hokhara  "  I  met  Mr.  Justice  JsrdiiHi,  of 

the  High  Conrt,  B»mb^,  Mr.  Qarv«y  James,  Secretary  to  the  Gor^mpnt 

of   India    in  the    lii^islative    Department,    Dr.  W<Brbarton    (Eapiurthala), 

Mr.  H.  F.  Brown  (Kilbsm  &  00.,  Qajkmtta),  ^r.  Apperley  (indigo  plants, 

Bettia),  one  or  two  tea  planters,  a  Fanjab  irrigation  oS^er,    Mr^  Oldham 

(late  of  the  Fablio  Works   Departm«nt),  and  others   more  or  legs  «mane!Bted 

with  Gtovemment  Departments  or  with  agrlbnltnre . 

On  coming  within  right  of  Bombay  I  reoeiTcd  a  cordial  invitation  from  Bombay,  Dee.  10. 
Lord  Seay,  the  Governor  of  Bombay,  to  go  direct  to  3«r6ritineet 
HoQse,  Msdabsff  Point.  Here*  in  addition  to  the  'Clovornor,  f  met  Mr. 
Ozanne,  Director  of  the  Bombay  DepartaieBt  of  _  Agrienltsre,  and  ©r. 
Theodore  Cooke,  Principal  tii  the  College  of  Science,  Posna.  At  an 
informal  meeting  next  day  with  these  gentlemen,  Mr.  Elliot,  and  Ml-. 
Bhimbhai,  Asedstant  Director  of  AgiScultBre,  Bombay,  w«  disevfised  th<) 
general  joints  to  which  my  intention  woqid  specially  be  diredM  drrriog 
my  tonx. 

On  December  lath  I  tuavelled  with  Dr.  Cooke  to  Fopni^  «nd  thfire  jq^  Pqsni,  Pss.  iJ. 
Mr.  Soniman,  who  had  come  over  from  Sqglaad  in  order  ^  introa,«c0  ^c 
mechaniaal  "  cream-separator "  and  ^IngUsh  systeins  pi  butter-noakj^ 
(para.i!Mi).  December  lath  was  spent  in  going  over  the  Colbgepf  Spicpes 
Cpara. JiaOJI,  anithe  Experimental  Parm  (par*.  483)  attacW  tp  ih/t-CftS^?. 
Betnnui^  to  Bomfetei  1  left  again  on  ihe  *<rening  of  JNtoeiapw  Mtft  for 
Paahonh  Mx.  Bhirawai  acpomj»nying  me.  Wp  were  a^  at  mOwx»  by 
Mr.  p.  £.  Mitss  a  ioreaer  student  *n.d  dwlpipa  ioW#r  of -^ire Master 
College,    now  the   Snperintendeilt   of   the   Bhadgaon   Experimental  iParm. 
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My  Tours. 


Bhiids.on,Dec.  I  inspeoted    the  Bhadgaon  Farm   (para.  482)  that   day,    seeing   the  oold- 

16.  weather  (rait)  crops,  and  the  Mysore    herd   of  cattle.     I  left  the  following 

morning,    having  received  directions  to  proceed  at  once  to  Calcutta    to  meet 

Sir  Edward   Buck,     Secretary    of    the    Imperial    Agricultural    Department, 

Calcutta.  Deo.  before  he  went  on  tour.     Arrived  at  Calcutta,  I  spent  from  the   18th  inst. 

18-22.  tQ  the    22nd  inst.  in  making   the   acquaintance    of  the   principal   officials  of 

the  Agricultural  Department,  and  in  calling  upon  representatives  of 
commercial  houses  more  or  less  connected  with  agriculture.  His  Excellency 
the  Viceroy  (the  Marquis  of  Lansdowne)  gave  me  the  honour  of  an  inter- 
view, and  I  met  also  at  Calcutta  the  Hon.  Mr.  Hutching,  Member  of 
Council  for  the  Agricultural  Department;  Colonel  Ardagh,  Private 
Secretary  to  the  Viceroy  ;  Mr.  Harvey  James;  Mr.  Pinucane,  Director  of 
Agriculture,  Bengal  Presidency  ;  Dr.  W.  King,  Director  of  the  Geological 
Survey;  Dr.  George  King,  Director  of  the  Botanical  Gardens;  Mr. 
Muir-Mackenze,  Under  Secretary,  Agricultural  Department,  Government 
of  India;  Mr.  J.  E.  O'Conor,  of  the  Financial  Department;  as  well  as 
Mr.  N.Banerji  and  Mr.  N.  G.  Mookerjee,  of  the  Bengal  Agricultural  Depart- 
ment, two  Natives  who  had  previously  been  students  at  Cirencester 
College. 

Mesrss.  Ootavius  Steel  &  Co.  kindly  gave  me  information  in  regard  to 
the  use  of  improved  agricultural  machinery  ;  Mr.  Ross  (Kelly  &  Co.)  as  to 
the  trade  in  and  conditions  of  export  of  wheat  and  oil -seeds;  Messrs. 
MaokillJoan  &  Co.  and  Messrs.  Kilburn  &  Co.  as  to  the  trade  in  bones  and 
other  manures. 

Sir  Edward  Buck  was  at  this  time  about  to  leave  Calcutta  on  atour  in 
part  of  the  North-Weat  Provinoee,  and  thence  through  Agra,  Gwaliot,  and 
Indore,  to  Berar,  Hyderabad,  and  finally  Coorg  and  Madras.  _  As  the  Cawn- 
pore  district,  to  which  he  was  first  going,  was  the  one  in  which  Sir  Edward 
had  previously  served,  he  thought  it  would  be  of  advantage  to  me  if  I 
accompanied  him,  and  this  I  was  very  glad  to  do.  Mr.  H.  C.  Hill,  then 
Officiating  Inspector  General  of  Forests,   was  also  of  the  party.    The  first 

Cawnpore,  Deo,  halt  was  at   Cawnpore,  reached  on  December   24th,  and  here  we  met  Mr.  F. 

**•  N.  Wright,   Collector   of  Cawnpore,   Mr.    W.   B.    Wishart,  Secretary  tipper 

India  Chamber  of  Commerce,  and  Mr.  Muhammad  Husain,  Assistant 
Director  of  Land  Eeoords  and  Agriculture,  North-West  Provinces  and 
Ondh.  The  greater  part  of  the  day  was  taken  up  in  examining  the 
experiments  which  were  being  tried  on  reclaiming  sterile  salty  land 
{usar)  at  two  places  near  Cawnpore.  The  first  was  the  Jnhi  enclosure 
(para,  7S),  and  the  second  the  Amramau  farm  (para.  75).  A  brief 
visit  was    also    paid    to    the    Cawnpore    Experimental    Farm    (para.    478), 

Bilhanr.Deo.  24.  and  in  the  evening  we  pushed  on  to  Bilhaur,  where  we  went  into 
camp.     For  the   next  few  days  we  constantly  shifted  our  quarters,    moving 

^n^^tnp,  Dec.  ^^^^^^  village  to  village,  and  in  the  course  of  our  march  I  was  enabled  to 
get  a  capital  view  of  the  agriculture  of  this  district  of  the  North-West 
Provinces,  and  to  gain  from  Sir  Edward  Buck  much  that  was  the  result  of 
his  own  experience  as  a  district  officer  in  these  parts.  The  cold-weather 
{rah%)  crops  were  then  on  the  ground,  including  a  good  deal  of  wheat,  and 
we  also  went  over  large  stretches  of  salt-destroyed  plains  (ttfotr)  land. 
Besides  this,  I  had  the  opportunity  of  seeing,  at  the  different  halting  places, 
the  village  records  and  maps  of  the  village  accountants  {pattearit),  and  of 
learning  how  the  Land  Kecord  system  was  maintained  in  these  Provinces. 
Among  the  places  at  which  we  stopped  were  Aima,  Sanda,  and  Kairnagar. 
On  the  morning  of  December  28th  I  left  the  camp,  and,  in  company  with 
Mr.  Muhammad  Husain,  rode  back  to  Bilhaur,  and  thence  went  by  train  to 
Cawnpore,  where  I  made  a  close  inspection  of  the  Cawnpore  Experimental 

Cawnpore,  Deo.   Farm    (para.  478),  and   of  the  workshops  (para.   286)  attached  to   it.    On  the 
evening  of  the  29th'  Mr.  Muhammad  Husain  took  me  with  him  to  Etawah,  to 
'  show  me  the  work  that  had  been   done  in  reclaiming  ravine  land   along  the 
banks  of  the  Jumna,  and  in  converting  it  into  a  "  Fuel  and  Fodder  Besei've  " 

&ligarh,Deo.3i.  (paras.  70  and  181).    We  then  journeyed  to  Aligarh,  going,  on  December  81st, 

to  the  Chherat  Farm   (para.  76),  where  we  saw  the  experiments  which  Mr. 

1890 :        Muhammad  Husain  had  been  conducting   on   the  reclamation  of   salty  land 

Agra,  Jan.  1—3.  [filar).     This  done,  we  made  a  short  stay  at  Agra,  and  I  again  met  Sir 
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Bd^rard  Buck,  and  travelled  on    with  him  to  Jhansi.     We  stayed  with   Mr.  Jhansi,  Jan.  4. 

Lang,   the  CommiBsioner  of  Jhansi,   and   early  on  the  morning  of  January 

4th  set  out  for   Bakshai  io    order  to  go   over  some   of  the  rough    hilly  coastry 

overlooking  Jhansi,  on  which   efforts  at  leolamation  bad  been   made.    This 

had  been   done  by    embanking  the   land,  and  thus  preventing  the  rash  of 

water  down  the  sloping  side ;   the  endeavour  has  been   made  also  to  grow 

trees  and  grass,   as  well  as  to  hold  up  water  for  irrigation  purposes  (para. 

70). 

From  Jhansi  we  passed  by  rail  through  the   fertile  NerbnddaYalley,  then  indora,  Jon. 
bearing  rich  crops  of  wheat  and  oil-seeda,  and    on    to  Indore,   where    we  ^"■*' 
halted  a  day.     We  left  on  the  6th    inst.   for   Akola,    in  Berar,  where   we  Akola.  Jan. 
again   met  Mr.  H.  C.   Hill.    I  saw   here   the  cultivation   on  the  rich  black  7-9. 
cotton-soil  which  abounds  in  these  parts. 

From  Akola  we  went,  on  January  9th,  to  Poona,  vi&  Bombay,  and  at  Poena 
I  parted  company  with  Sir  Edward  Buck,  he  proceeding  to  Hyderabad, 
whilst  I  was  to  journey  on  with  Mr.  Hill  towards  Mysore  and  Coorg. 

During  a  short   halt   at   Poona  I  again  visited,  on  January  11th,  the  Poona  Foona,  Jan.  11. 
College,  and   in   company  with   Mr.  Woodrow   (the  Professor  of  Agriculture) 
and  Mr.  Dadina   (th^  manager)   the   Poona  Experimental   Farm.     The  same 
evening  I  started  off  with  Mr.  Hill  and  Mr.  Dickinson  (lately  Deputy  Con- 
servator of  the  Coorg  Forests)   on  a   tour  which  was  to   take  me  through  the 
Coorg  Forests,  and  to  give  me  some  idea  of  the  working  of  a  forest   and  of  the 
duties  and  relations  of  the  Forest  Department.     We  travelled  by  rail  through 
the    Southern   Mahratta  country,  past  Belgaum,  Dharwar,  and    Hubli,   into 
Mysore  territory,  and   halted  at    Bangalore.     After   a  short   stay   here,  we  Bangalore,  Jan. 
proceeded  to  Mysore,  which  was  reached  on  the    14th  inst.     On  the  16th  we  13- 
drove  out   to    Hunsur,   and   went  once    more  into   oamp,  being   joined  by  Mysore,  Jan.  14. 
Mr.  MoEee,    Deputy    Conservator     of   the    Coorg   Forests.      At    Hunsur   I  Hnnonr,  Jan.  16. 
saw   the   sandal-wood    dep6t    of   the   Mysore    Government,    and    also    the 
timber  dep6t  connected  with    the  Coorg    Forests  (para.    164).     Our  route 
from  Hunsur  led  us  through  the  Hutugat  and  Nalkeri  Forests,  and  taking  coorg  FoHists,^ 
daily,  as  we  did,   long    marches  through  the   woods,  I  had  a  capital   oppor-  ^»"- 18—22. 
tuuit^   of    seeing  the   details   of  forest  management,   the    establishment    of 
plantations,  the  spread   of  forests    by  the  securing  of   natural  reproduction, 
the    system    of    protection   by    means  of    fire    lines,     and   the    methods    of 
exploiting  timber.     Teak  {Tectona  grandis)  and  Sonne  (Pterooarpus  maran- 
jiium)  were  the  most  valuable  trees  grown,  as  well  as  bamboos. 

From  Mr.  Hill  I  heard  a  good  deal  about  the  Forest  School  it  Dehra 
Dan,  where  the  native  forest  subordinates  are  trained,  and  which  I  visited 
at  a  later  date.  We  camped  on  the  16th  at  Murkal,  in  the  eastern  zone  of 
the  Hntugat  Forest,  and  the  following  day  rode  iuto  the  middle  zone.  On 
the  18tb  we  passed  into  the  Nalkeri  Forest,  and  encamped  at  NagerhoM. 
Here  I  saw  a  sandal-wood  plantation,  and,  going  on  next  day  into  the 
middle  and  western  zones  of  the  Nalkeri  forests,  we  came  across  instances 
of  the  class  of  oaltivation  known  as  kumri,  which  is  carried  on  by  the 
aboriginal  forest  tribes,  the  Karuhars.  We  encamped  again  at  Nagerhnl^,  ■ 
and  passing  on  came,  on  the  20th,  to  Karmad, -and  baited  at  Arimame  Bassi. 
Our  next  day's  march  brought  us  to  Tittimatti,  on  the  way  to  which  we  passed 
several  cofFee  plantations.  At  Tittimatti  I  left  my  friends,  and  accompanied 
only  by  my  native  servant  I  proceeded,  on  January  22nd,  in  bullock  carts  to 
make  my  way  to  Munjerabad,  in  Mysore,  where  I  was  to  meet  Mr.  R.  H.'  Elliot, 
and  to  learn  something  about  coffee  cultivation.  The  joarney  was  neither 
easy  nor  uneventful,  but  it  took  me  through  a  beautiful  stretch  of  country.  I 
first  came  to  Folybetta  and  Jemmagandi,  where  I  met  Mr.  Breithanpt,  the  p  j  v  j.  , 
Secretary  to  the  South  Coorg  Coffee  Planters'  Association,  and  was  intro-  ag.  ^  *'  *°* 
dnced  by  him  to  a  number  of  the  planters  around,  they  having,  as  it  chanced; 
met  here  on  the  day  of  my  visit.  1  was  shown  over  several  plantations  and 
saw  the  picking  of  the  crop  and  its  preparation  for  market,  besides  which  I 
heard  a  great  deal  from  the  planters  as  to  what  were  their  main  require- 
ments and  their  experience  (para.  362  et  aeq.).  I  vras  most  hospitably 
received  and  set  comfortably  on  my  way,  reaching  Meroara  on  the  morning  y, 
of  January  23rd,     Here  Colonel  Clarke,  Commissioner  of  Coorg,  showed  me    "°"'*  ""•    ' 
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mnoh  kindness  and  facilitated  Ivery  greatly  my  rather  difficnlt  progress 
through  the,  to  me,  unknown  country.  After  calling  on  Mr.  W.  S.  Sullivan, 
I  found  my  way  on  to  Mr.  J.  S.  Trelawney,  at  Coover  Cooly,  where  I  stayed 
the  night.  On  the  36th  I  pushed  on  through  Somawarpet  and  Sanavada 
Santa  to  Kodlipet,  halting  there  and  fixing  up  my  quarters  in  a  disused 
schoolroom.  Thence,  after  much  difficulty,  I  succeeded  in  getting  my 
drivers  to  take  me  into  Mysore  territory,  and  pushed  on  to  Sucrara 
Santa.  Here  I  paid  a  visit  to  Mr.  Butcher,  whose  coffee  plantations  I 
went  over,  and  then  proceeded  to  Snklespoor,  halting  there  for  the  night. 
Manjorabad  The  next  morning's  march  (January  27)  brought  me  to  my  destination, 
Jan.  27- Ce^.  8,  Bartchinhnlla,  Munjerabad,  where  Mr.  Elliot  met  me,  and  here  I  remained 
until  February,  3rd.  Under  Mr.  Elliot's  guidance  I  went  over  his  different 
estates  and  neighbouring  ones,  seeing  both  the  cultivation  and  the  pre- 
paration tf  the  coffee  for  sale  (para.  363).  In  this  way,  and  in  long 
conversations  on  matters  concerning  Indian  agriculture  in  general,  my 
time  was  fully  and  profitably  engaged,  and  the  help  Mr.  Elliot  gave  me 
then  and  since  was  simply  invaluable  to  me.  On  February  3rd  I  had  to  leave, 
and  proceeded  by  way  of  Chickmanglur  and  Kadur,  the  Southern  Maliratta 
Madras,  Feb.  Railway,  and  Bangalore,  to  Madias,  which  I  reached  on  February  5th.  At 
^~''  Madras  I  VTfts  met  by   Mr.   C.  Benson,   Assistant  Director  of  the  Department 

of  Land  Records  and  Agriculture,  with  whom  I  stayed.  His  Excellency 
the  Governor  (Lord  Counemara)  gave  me  two  interviews,  and  I  also  had 
others  with  the  Hon.  Mr.  (now  Sir  Henry)  Stokes,  and  the  Hon.  Mr. 
Garstin,  the  two  Members  of  Council ;  also  with  Mr.  H.  F.  Clogstoun, 
Director  of  the  Department  of  Land  Records  and  Agriculture,  Mr.  C.  A. 
Galton,  Revenue  Secretary,  Mr.  J.  D.  Rees,  Private  Secretary  to  the 
Governor,  Mr.  D.  Duncan,  Acting  Director  of  Public  Instrnction,  Mr. 
C.  G.  Douglas,  Examiner  of  Forest  Accounts,  and  Mr.  W.  Kiesa,  Acting 
.  Principal  of  the  Saidapet  College.  In  company  with  Mr.  Rees  f  visited  the 
Saidapet  College  and  Farm  on  February  6th  (paras.  523  and  488).  Early  on 
the  morning  of  February  7th  a  conference  was  held  at  Mr.  Clogstoun's  house,  at 
which,  in  addition  to  Mr.  Clogstoun,  IMr.  Benson,  Colonel  Olcott,  and  myself, 
several  of  the  leading  native  landowners  were  present,  among  them  being 
Mr.  S.  Subramania  Iyer,  Mr.  E.  Ragunatha  Bow,  and  Dr.  M.  lyaswami 
Pillai ;  also  Mr.  P.  Eajaratna  Mudliar,  and  Mr.  C.  K.  Subba  Row,  Sub- 
assistant  Director  of  Agriculture.  In  this  way  I  was  enabled  to  get  some 
idea  of  the  most  pressing  needs  of  agriculture  in  Southern  India,  and  to 
learn  in  what  respects  its  circumstances  differed  from  those  in  the  more 
northern  parts.  I  started  off  the  same  evening  with  Mr.  Benson  on  what 
was  to  me  a  very  instructive  and  enjoyable  tour  through  some  of  the 
Sh"  r  F  b  8  '^'^^ricts  in  the  southern  part  of  Madras.  Leaving  Madras,  we  arrived  on 
'jai.  e.  .  j.^g  morning  of  February  8th  at  Shiyalj  (Tanjore),  after  crossing  the 
Coleroon  river  and  coming  upon  the  Tanjore  delta,  where  rice  was  the 
principal  crop  then  growing.  At  Shiyali  we  were  met  by  Mr.  C.  Sabanayagam 
Mudliar,  who  took  us  over  his  estate  and  showed  us  the  rice  cultivation 
upon  it  (para.  317),  and  bis  well-oared-for  bullocks  and  improved  iron 
ploughs  (para.  281).  In  the  evening  we  continued  our  journey  by  train, 
Madnra,  Feb.  9,  arriving  next  morning  at  Madura.  Mr.  Ramasubba  Aiysr,  and  Mr. 
Tillanayagam  Pillai,  the  Depnty  Collector,  the  Mayor  of  the  Municipality, 
and  other  gentlemen  met  us  and  drove  us  to  the  farm  which  formerly 
belonged  to  the  Madura  Farmers'  Club  (para.  489),  but  of  which  only  the 
dairy-farming  portion  was  maintained.  Here  our  hosts  had  collected 
a  number  of  the  snburdinate  revenue  officials  and  of  the  leading  raiyatg, 
and  with  the  aid  of  an  interpreter  we  had  a  long  and,  to  me,  most 
interesting  conversation,  or  rather  conference.  Similar  gatherings  of  this 
kind  were  held  at  other  stopping  places  during  the  tour,  and  in  this  way  I 
was  enabled  to  get  much  information.  Mr.  Benson  also  had  arranged  for 
representative  men  to  come  up  from  some  of  the  more  distant  parts,  such 
as  Tinnevelly,  which,  for  want  of  time,  I  was  unable  to  visit  myself. 

We  left  Madura  in  the  evening,  and,  passing  by  Trichinopoly,  traversed 
the  valley  of  the  Cauveri  until,  gradually  rising  to  the  higher  ground,  we 
reached  Erode,  where  soil  and  cultiTation  began  to  alter.  Changing  here 
on   to  the   Madras   Railway,  we   continued   to  rise  until   we    came,  in   the 

Avenaehi,  afternoon    of    February    10th,    to    Mangalam    (Avenashi    Road)    in    the 
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Ooimbatore  district.  We  were  ttkken  to  see  the  "garden"  (iirigatfld  by 
wells)  ctilti7sti<m,  and  tbe  system  of  enclosing  fields  vith  bedges  (fxtnti 
240).  Going  on  to  Avenasbi  itself,  'we  were  shown  heteUvine  plantations, 
the  folding  of  sheep  and  goats  on  the  land  (para.  326),  the  ntilisation  of 
mud  from  tank  beds  (para.- 132),  the  growing  of  perennial  ootton  (para. 
888),  the  mannfactnre  of  saltpetre  (nitre)  (para.  133),  and  the  breed  of 
Coimbatore  sheep*  Late  in  the  evening  of  PebrOaty  11th  we  left  Avenashi, 
and,  while  Mr.  Bensoti  went  direct  to  Salem,  I  struck  off  alone  to  Metta- 
poUiam,  and  tbenoe  drove  np  the  hill  to  OotaoRmund,  reaching  this  lovely 
bill  station  (M  the  ffloinJnff  of  the  12th  inst.  I  was  nnfortnnate  in  not  °eb!?2"T8.' 
finding  M*-  Lawson,  the  Government  Botanist,  in  residenee,  bnt  I  met  Mr. 
D.  Hooner,  the  Government  Qainologtst,  and  also  Major-Genetal  Morgan, 
who  tola  nie  a  good  deal  about  tea-growing  in  the  Neilgherries  (paras.  357 
and  358).  The  next  morning  Mr.  Hooper  took  me  over  the  GoVemnlflnfc 
cinchona  planfations  and  gtorg6,  and  also  ov?r  the  Dodabetta  Tea  Estate.  I 
left  Ootaoamtind  on  tbe  evening  6i  the  13th,  and  joined  Mr.  Benson  at 
Salem  OD  the  14th.  Preparations  were  then  being  made  for  an  Agricnltnral  8»lem.  Feb.  i*. 
Show  that  Was  shortly  to  be  held  here.  Mr.  Benson  and  I  drove  ont  some 
10  miles  into  the  cOnntty  and  saw  the  cultivation  both  on  unirrigated 
("dry")  land  and  on  that  irrigated  from  "tanks,"  and  that  watered 
by  wells  ("  garden  "  land).  Millets,  tobacco,  sugar-cane,  and  many  kinds  of 
vegetables  were  prominent  orotis,  and  here  I  saw  the  old-fashioned  wooden 
sngar-mills  at  work  (para.  287).  On  our  way  back  I  went  to  S96  Mr. 
Hooper,  Deputy  Conservator  of  Forests,  and  had  a  dOh^ersation  with  him 
apon  the  administration  of  forests  in  Madras.  The  tame  evening  I  left 
Salem  and  returned  to   Madras   on  February  15lh,   where  I  pSid  a   second  . 

visit   to  the-  Saidapet   College  and  had  an   interview  with   Mr.  Kiess,   the  is— is!"    '  ' 
noting   Principal,  after  which  His   Bxeellenoy   the    Governor    gave    me     a 
second  audience.    The  next  day  I  visited  the  Hon.  Mr.  Stokes  and  sabse- 
qnently    Mr.  Van   Gaezel,   the  Chemical   Bxamincr  of  M^dra8,    leaving  in 
the  evening  for  Bombay,   en  route  for  Sangor  in  the   Central   Provinces, 
where  I  was  to  meet  Mr.  J.  B.   Fnller,   Commissioner  of  Settlements  and 
Agficnlture,  Central  Provinces.    The  first  portion  of  the  jontney  took  me 
through  the  Bellary  and  Raichur  districts,  and  I  arrived  at  Bombay  on  the  Jg"™"'*^'  '"''• 
morning  Of  February  18th.     I  employed  the  day  in  interviewing  commercial 
men  in  Bombay  and  in  getting  from  ihem  information  as  tO  the  conditions 
of  the  trade  in  wheat  (para.  376  et  seg.),  oil-seeds  (para.  388),  cotton  (para. 
338),  feeding  cakes  (para.  127),  hones  (para.  142),  and  other  manures,  as 
well  as  agrienltnral  machinery.     Among  others,  I  met  Mr.   .Tohn  Marshall, 
Secretary  of  the  Bombay  Chamber  of  Commerce,  Messrs.  Finlay,  Mtiir  & 
Co.,  Messrsi  Volkart  Brothers,  and  Mr.  Shallis.    In  th6  evening  I  left  again, 
going  on,  vid  Bhnsawal  and  Itarsi,  to  Sangor,   wbich   was   reached   on   the  Sanger,  Feb.20. 
morning  of  February  20th.     Mr.  Fuller  arrived  in  camp  on  the  21st,  and 
meantime  I  had  a  look   at  the   cultivation   around,  a   gfeat   deal  of  it  con- 
sisting   of  market-gardening.     We  did  not  move  on  nntil   the  morning  of 
the  23rd,  bnt  then  shifted  our  caiUp  daily  until  in  successive  stages  we 
reached  Damoh  on  February  28lh.    Mr,   T.  C  Wilson,  Settlement  Officer, 
joined  ns  on  tbd  ma^cli.     The  principal  ci?ops  which  1  saw  were  wheat,  linseed, 
gram,  and  other  pnlsgs.     During  the  journey  I   was  made  acqnaitited  with 
tbe    systems    of     Land    Classification   and  of  Latid  Settlement  (para.  46) 
adopted  in  these  Ftovinces,  and  I  examined  in  many  placed  the  work  and 
maps  of  the  village  accoantant  {pattdari)  staff,  and  their  respective  inspectors 
and  district  inspectors.    We  camped  at  Dongasara  on  the  23rd,  and  on  the 
24th,  after  passing  Sanoda,  we  halted  for    the    night    at    Shahpnr.  '  Op 
to  now  we  had  been  going  over  the  black  soil   of  the    Sangor    district, 
bnt  on  the  25th  we  crossed  on  to  the  redder  Boil   of  the  Vindhyan  sand- 
stone foiniation,  and  arrived  at  Damoh  on  the  evening  of  February  27th.  Damoh.  Feb, 87. 
I  took  leave  of  Mr.  Fnller  the  next  morning  and  pushed  on  to  Jnbbiil-  jj'"^"' 
pore.    Here    I    called  upon   Mr.  Lindsay  NeJl,   Divisional    Commissioner,    "'    ' 
and  Colonel   Van  Someren,  Conservator  of  ForeBts.     In  the  evening  I  leffeMareha"  ' 
for  Allah&bad,  arriving  at  the  latter  place  on  the  moirning  of  March  2tid. 
I   made  the  acquaintance  here  of  (the  late)  Mr.  S.  A.  Hill,  of  the  Muir 
College,  one  of    the  few    scientific    chemists  sent    ont    from    England    to 
India,    I  had  a  long  conversation  with  Mr.  Bill  relative  to  the  position  of 
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CawDpore, 
MBron3-4. 


Aligorli, 
March  5-6. 


Ueernt, 
March  7. 


Hopur,  March 


Delhi,  March 
9-10. 

Saharanpar, 
March  11—13, 


Behra  Dan, 
March  13—18. 


Meerat, 
March  19—20. 


Saharanpar, 
March  21—23. 


soientifio  men   (para.  436)  and  the  prospeots   of  Native  students   beoomiDg 
workers   in  ohemical    soienoe   (para.  4*^3).     The    same   evening  I   travelled 
towards  Cawnpore,  came  there  next  morning,  and   went  out  to  the  Cawnpore 
Experimental  Farm  (para.  478).     The  corn  crops  were   at  this  time  nearly 
ripe.    iWr.  J.  F.  Dnthie,  Director  of  Botany  for  Northern  India,  joined  me 
in  the  evening,  and  next  morning  wc  went  together  to  the  Cawnpore  Farm, 
where  I  made  the  acquaintance  of  Mr.  T.  W.  Holderness,  Director   of  the 
Department    of    Land    Becords    and    Agricaltnre,     North-West     Provinces 
and  Ondh.    We  drove  ont  to  the  Jnhi  Beserve  and  the  Amramau   Farm, 
to  see  the  experiments  carried  oat  on  the  reclamation  of  sterile  salty  laud 
{usar)   (para.   75).     In  the    evening   Mr.    Dnthie  and  I    left    for   Aligarh, 
where,  on  5th  March,  we   carefully  inspected  the  Chherat  Farm  (para.  75), 
and  on  6th  March  the  Gnrsikran  Pa/m  (para.  75),  at  both  of  which  places 
experiments  on   salty  lands   {u»ar)  reclamation  were    being    conducted    on 
a  large  scale,  and    were  kent  under    botanical  observation  by  Mr.  Dutbie. 
On  7th   March   we  left   Alfgarh,   Mr.  Duthie  going  to   Saharanpnr  and  I 
to   Meerut.    I   called  on   Mr.   Whiteway,  the  Collector,  and  in  the  after- 
noon was  driven  out  to  see  the  splendid  market-garden  cultivation  carried 
on  around  the  city  by  the  3&i,  Lodba,  and  Slini  castes  (para.  149).     I  also 
was  shown   over  the  farm    belonging   to   Bai   Bahadur   Debi   Singh,    which 
was   formerly   an  Experimental   Farm    of    the  Agricultural   Department  of 
the  North- West  Provinces  and   Oudh,  and   on  which  improved  iron  ploughs 
are  still  employed  (para.  476).    The  next  morning  I  drove  on  to  the  Baboo- 
8.  ghur  Farm  (para.  269),  at  Hapur,  where  there  is   an   Army  Bemonnt  Dep6t, 
and   where  horse-breeding  operations   are  carried  on.    Captain  Goad,  Assist- 
ant Superintendent  of  the   Bemount   Department,   took  me  over  the   Depot 
and   Farm,   and  showed   me  the  horses   and  the  methods  of  cultivation  em- 
ployed, such  as  the  growing  of  oats  and  lucerne,  ploughing  with  iron  ploughs 
drawn  by  horses  instead  of   bullocks,   and  the  working   of  wells  by  horses. 
Leaving  Hapnr  on   the  morning  of  9th  March,  I   returned  to  Meerut,  and 
then  went  on  to    Delhi,  where   I  spent  a  day   seeing  the  sights,  and  left 
again  on  the  morning  of  the   11th  for  Saharanpur.     Arrived   there,   I   met 
Mr.    Dnthie  and  also   Mr.   Patterson,  the   Collector.     On   12tb   March  Mr. 
GoUan,  the  Superintendent,  took  me  over  the  Saharanpur  Botanical  Gardens 
(para.  479),  and  in   the  afternoon   we   went  to  the   Sahaianpur  Agricultural 
Show  (para.   641),  which  was   specially   interesting   to  me  as  being  the  first 
of    the   kind   I   had  seen   in   India.     At  the  invitation    of    Colonel   Dean, 
Superintendent  of  the  Army  Bemount  Department,  I  saw   the  Saharanpur 
Dep6t  on    the    morning  of    the    13th,    the    horses  here    being  principally 
Australian  horses   ("Walers")   imported   for    the    use   of    medium    cavalry 
and  field    artillery.    Colonel  Dean   also   drove  me  over  the  adjoining  farm, 
lucerne  and  oats,  as  at  Hapur,  being   largely  grown.    After  this,   I   posted 
from   Saharanpur  to  Dehra   Dun,  reaching  the   latter  in  the  evening,  and 

foiug  to  Mr.  E.  Fernandez,  then  Deputy  Director  of  the  Forest  School, 
'he  next  morning  I  called  on  Colonel  Bailey,  the  Director,  and  shortly 
afterwards  Mr.  H.  C.  Hill,  Officiating  Inspector  General  of  Forests,  arrived. 
The  sessional  examinations  of  the  Forest  School  were  in  progress  at 
this  time,  and  as  these  were  viv&  voce  ones,  I  took  the  opportunity  afforded 
me  of  attending  them,  and  of  ascertaining  in  some  measure  what  the 
standard  of  teaching  attained  in  the  Forest  School  was  (para.  526).  Mr. 
C.  Bsgshaw,  Conservator  of  Forests,  Central  Circle,  North-West  Prov- 
inces, (the  late)  Mr.  W.  E.  D'Arcy,  Assistant  'Inspector  General  of  Forests, 
Mr.  L.  Mercer,  Deputy  Conservator  (Dehra  Dun  district),  and  Mr.  A. 
Smythies,  Instructor  of  the  Forest  School,  were  present,  in  addition  to 
Colonel  Bailey,  Mr.  Hill,  Mr.  Fernandez,  and  myself.  I  attended  the 
examinations  for  four  successive  days,  and  was  allowed  to  question  a  number 
of  the  candidates  in  chemistry  and  in  vegetable  morphology  (para.  526). 
I  also  went  over  the  school  buildings,  chemical  laboratory  and  museums. 
On  the  night  of  18th  March  I  left  Dehra,  going  back  to  Saharanpur,  and 
thence  to  Meerut,  where  the  Nauchaadi  Fair  and  Agricultural  Show  was 
being  held  (para.  541).  This  interested  me  greatly,  especially  the  ploughing 
competition  (para.  2)9),  and  I  met  again  Mr.  Holderness,  Mr.  Whiteway,  and 
Mr.  Muhammad  Husain.  I  returned  to  Saharanpnr  the  night  of  the  20th,  and 
spent  the  next  three  days  there,  going  over  the  Botanical  Gardens,  the  Museum 
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and  Herbarium,  and  being  iaken  by  Mr.  Gollan   to  see  the  cultivation  of  the 
neighbourhood,  which  was  largely  market-gardening  of  a  high  class,  the  cnlti- 
Tators  being  principally  S^nis.    At  Saharanpor  I  met  Mr.  Benson,  the  District 
Judge,  at  whose  bouse  1  was  staying,  and   who  was  bi'other  of  the  Assistant 
Director  of  Agriculture,  Madras  ;  also  Mr.  W.  Ward  Smith,  Executive  Engineer, 
Eastern  Jnmna  Canal,  from  whom    I  learnt  much  aboat  the  irrigation  system 
of    the   North-West    Provinces.     On   24th   March,     at     Mr.   Ward   Smith's 
suggestion,   1  travelled  to  Hurdwar,  and  was  fortunate   enough  to  find  there  Hardwar, 
Mr.  King,  the  Executive  Engineer.     Mr.  King  most  kindly  took  me  to  see  the  -^'"reti  2i. 
head-works  of  tlie    Ganges   Canal,  and   the  system  by  which  the  Ganges  is 
diverted  into  the  canal.    After  this  I  drove  in  a  light  native  cart  (ekka)  along 
the  side  of  the  canal  from  Hurdwar   to  Burki,  seeing,  on  the  way,  the  three 
great  works  by  means  of  which  the  canal  is  carried,  firstly  under,  then  through, 
and  lastly  over,  the  river  torrents  that  cross  its  path.    In  the  evening  I  reached 
Enrki,  and  took  the  traiu  for  Lacknow,  passing  en,  route  through  Rohilkhnnd 
and  thenoe  into  Oadh,  arriving  at  Lucknow  on  the  evening  of  25th  March.    On 
the  26th  I  was  met  by  Mr.  Muhammad  Uusain,  and  went  with  biin   to  the 
Lucknow  Botanical  Gardens  (para.  479),  which  are  under  the  «harge   of  Mr.  LDckoow^ 
Bidley,  the  Superintendent.     Next  morning    I    left    for   Cswnpore,  and  became  ^"'=''28- 
the  gnest  of  Mr.  Uoldercess,  Director  of  Land  Becotds  and  Agrionltnre,  North-  9.''7"''°'!,°''1 
West  Provinces  and  Oudh.     I  stayed  from  then  until  2nd  April  in  the  Cawn-  ayLApriia.  ° 
pore  district,  being  taken  on    daily  excursions  by  Mr.  Holderness,  as  well  as 
minutely  examining  the  Cawnpore  Experimental  Farm.    We  went  over  several 
Estates  belonging  to  the  Court  of  Wards,  and  among  other  places  visited  Kara,  Ban,  March  31. 
and  spent  the  day  in  seeiug  difEerent  Voldiugs  on  either  side  of  the  canal  (Lower 
Gauges  Canal,  Etawah  branch).     Here  the    influence  oE  canal  irrigation  was 
very  marked  (para.  88).     On  2nd  April  the  corn  crops  of  the  experintental  plots 
at  the  Cawnpore  Farm  were  being  brought  in,  threshed,  weighed,  and  recorded, 
and  I  s  aw  this  in  progress  (para.  478).     In  the  evening  of  the  same  day  I  left 
Cawnpore   in   company   with  Mr.  W.  B.  Wishart,  on  a  tour  through  the  indigo- 
growing  districts  of  Behar.    After  passing  Mirzapore  and  Chnnar,  the  Ganges, 
was  crossed  at  Mogul  Serai  on  the  3rd  April,   and   we  proceeded  to  Gahmar  1''^B^ 
where  we  stayed  with  Mr.  George  Fox.    Here  for  the  first  time  I  saw  the  indigo  ^"       ^ 
crop   growing,   and    also  the  machinery  used  in  the  mannfaetare  (para.  343  et 
seq.).     I  also  saw  in  the  neighbonihood  .'^ome  excellent  market-garden  enltivation 
by  men   of  the  JCoeri  caste.     From  Gahmar   we  went    on  to  Beheea,   in  the  Beheea,  April  e, 
Shahabad  district,  and  were  received  there  by  Messrs.  Thomson  and  Mylne. 
On  the  following  morning  I  was  driven  over  a  considerable  portion  of  the  Beheea 
Estate,  and  saw  not  only  the  cultivation  of  sugar-cane,  but  also  the  manufac- 
ture of  sugar  by  the  aid  of  the  Beheea  mill  ([>aras.  287,  288,  330),  the  shallow 
evaporatiag-pan    (paras.   291,  331),   and    the    "centrifugal    drier"    or    sugar 
"  turbine  "  (para.  292),  introduced  by  Messrs.  Thomson  and  Mylne.  Indigo  was 
also  largely  cultivated  on  the  Estate.    I  was  also  shown  the  records  and  maps 
kept  by  Messrs.  Thomson  and  Mylne  for  the  purpose  of  managing  their  Estate, 
which   extends  to    about  25,000  acres.    In  the  evening  we  journeyed  on  to 
Garanl  on   the   Tirhoot   State  Bailway,  and  visited    the  Batoulia  Estate  and  Qaranl,  April  a. 
factory,  which  are  under  the  charge  of  Mr.  P.  G.  Wilkinson.     On  the  7th  April 
we  took  the  train  on  to  MoznfFerpore,  where  I  was  entertained  by  Mr.  A.  C. 
Brett,  the  District  Judge.     At  Moznfferpore  I  met  a  large  number  of  indigo  jio«nffeipor«. 
planters  who  had  come  in  from  the  surrounding  districts,  as  also  Mr.  Sohrottky,  April  7. 
who  had  been  resident  some  time  in  India,  and  was  then  regarded  by  some  as  a 
"  chemical  expert  "  in  the  manufacture  of  indigo  (para.  349).     On   the   8th 
instant  a  visit  was  paid  to  the  Jainpnr  Estate,  Motipore,  then  managed  b^  Mr.  viotipore, 
H.  Abbott,  and  here  Mr.  Wishart  and  I  stayed  a  couple  of  days,  returning  to  \prii  8-9. 
Moznfferpore  on  the  evening   of  the  9th.    On  the   11th  instant  we   went  to 
see   the   Bbicanpor  factory  and  estate  of   3Sir.  G.  Eicbardson,  comprising,  in  nhicanpor,' 
all,  7.000  acres.'   In  the   evening  I   set  off  alone    to   make  mjr  way  to  tnpri  .vpniu. 
in   the  Durbhanga  district,  which    I   reached  next  day  after  riding  30  miles  papri, 
on  a  trolly  kindly  provided   for    me  by  Mr.  Walton,  the  engineer  of  the   line,  April  12   13. 
the  extension  from  Durbhanga  to  Pnpri  not  being  then    completed.    At  Pupri 
Mr.  Robert  Wilson  took    me  over    Lis  factory  and  land,  and  showed  me    the 
different  experigients  he    had  made  in  maunriiig  for  indigo  (para.  348).    On 
the  morning  of  the  14th  I    started  back  on  my  trolly  journey  to  Durbhanga, 
and  thence  went  by  rail  right  on  to  Segowlie  in  the  Champaran  district,  where 
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SeKonlie,  at  Mr.  J.  J.  Macleod's  estate  (Lall  Seriali)  I  again   met  Mr.  Wishan.    We 

April  u— 16.       spent  two  days  here,  and  saw  the  cultivation  in  the  neighbonrhood.    Two  out- 
lying factories  on  the  estate  were  visited,  i>iz.,  Bajghat  (Mr.  D.  C.  Reid)  and 
Dhokrab  (Mr,  H.  Apperley).    On  the  afternoon  of  the  16th  we    all  travelled  to 
Motihari,  Motihari,  where  on  the  following  day  there  was  to  be  a  parade  of  the  Behai 

April  17,  Light  Horse.     Here  again  I  met  a  large  number  of  the  indigo  planters  of   the 

districts  around,  as  well  as  Mr.  W.  D.  Blyth,  the  Collector,  and  Mr.  Seeley, 
p  A  -1  la  engineer.  From  Motihari  we  went  on  the  evening  of  the  17th  April  to  Pepra, 
c  r  i  "  ,  and  stopped  at  Mr.  Wyatt's  factory.  On  the  18th  we  drove  from  Pepra  to 
seeraho,  April  19,  ^^^  y^  ■g_  Hudson's  at  Seeraha,  and  went  over  his  estate  and  factory  the  day 
Beheeo,  April  20.  following,  leaving  in  the  evening  for  Bara  (Mr.  Gale's)  and  thence  by  train 
to  Bebeea,  where  I  parted  company  witb  Mr.  Maclcod  and  Mr.  Wishart, 
and  paid  another  short  visit  to  Messrs.  Thomson  and  Mylne.  On  the  morniog 
"^  *^^  ^•'■^'-  ^  ^""^  *^®  '"^a'"  '"  Allahabad,  and,  arriving  there  in  the  evening, 
Aplll  22-24.  met  Mr.  A.  J.  Hughes,  Supervising  Municipal  Engineer,  North-West  Prov- 
inces  and  Oudh.  It  had  been  arranged,  with  the  consent  of  the  Government 
of  India,  that  I  should  visit  certain  towns  in  the  North- West  Provinces  where 
It  was  proposed- to  introduce  new  water  supplies  and  sewerage  schemes,  and 
I  was  to  report  upon  these  from  a  chemical  and  aericultnral  point  of  view. 
I  had  originally  intended  to  make  a  short  tour  in  the  Punjab  after  my  return 
from  lirhoot,  but  I  found  the  season  too  far  advanced  to  permit  of  this,  the 
cold-season  {rabi)  crops  being  already  oflF  the  land.  Consequently  I  adopted 
the  alternative  plan  and  visited  in  succession  Allahabad,  Cawnpore, 
Benares,  and  lastly  Naini  Tal.  At  Allahabad,  on  April  22nd,  in  company 
with  Mr.  Hughes,  I  saw  the  new  waterworks  then  in  course  of  construction. 
In  the  afternoon  I  was  shown  over  the  Allahabad  Grass  Farm  by  Colonel 
Marriott  of  the  Commissariat  Department  (para,  215  et  seq.'),  and  he  explained 
to  me  the  systeno  on  which  the  Farm  is  worked.  Grass  was  then  being  cut 
and  put  into  silos  (pava.  224).  On  the  morning  of  the  23rd  I  examined 
with  Mr.  Edmonson,  the  sanitary  officer,  the  system  of  town-cleansing,  the 
trenching  of  night-soil  upon  land  at  Futtepore  Bicbwra  (para.  149),  some  little 
distance  out  of  the  town,  and  Another  site  at  Naini  which  it  was  proposed  to 
utilise  for  a  sewage  farm.  At  Allahabad  I  met  again  Mr.  S.  A.  Hill,  also 
Mr.  P.  W,  Porter,  the  Collector,  and  Dr.  Hall,  Superintendent  of  the  Gaol. 
I  went  with  Mr.  Hughes  on  the  morning  of  the  24th  to  see  the  pumping 
station  and  new  intake  from  the  Jumna.  After  this  I  left  Allahabad  and 
travelled  with  Captain  P.  C.  Chapman  to  Bbarwari  on  the  East  Indian  Eailway, 
from  which  place  we  drove  on  the  Captain  Chapman's  Estate  at  Bati,  crossing 
24—26.''"  the  Ganges   shortly  before  coming  to    our  destination.     The  Estate  is  in  the 

Province  of  Oudh,  and  comprises  about  13,000  acres  situated  along  the  banks 
of  the  Ganges.  Here  I  saw  how  Captain  Chapman,  by  making  a  vast  embank- 
ment and  keeping  out  the  Ganges,  as  well  as  by  draining  and  pumping,  had 
succeeded  in  reclaiming  and  cultivating  a  large  amount  of  land  that  was 
formerly  a  lake  (para  71).  The  steam-plough  was  then  at  work  on  a  portion 
still  unreclaimed  (para.  281).  A  good  deal  of  ravine  land  was  also  reclaimed 
by  terracing  and  by  keeping  back  surface  flow  of  water  (para.  70).  Two  days 
were  spent  here  in  riding  over  the  property  and  seeing  the  villages  included 
in  it  and  also  their  cultivation.  I  travelled  to  Cawnpore  on  the  evening  of 
„  ,    .  the  26th  April,  and  put  up  at  Mr.  Wishart's.     The  next  morning  I  went  with 

87— May  2'.  *""  Mr.  Wishart  to  the  iazar,  and  took  saruples  of  wheat,  the  different  impurities 
in  which  were  subsequently  separated  out  for  me  and  determined  in  Mr. 
Wishart's  office  (para.  384).  We  then  drove  to  the  canal  side  and  saw  the 
plot  of  land  called  "  Buck  Sahib's  village, "  on  which  Kdlohhi  cultivators  use 
the  town  refuse,  and  after  that  to  other  land  outside  Cawiipore  where  night- 
soil  was  being  trenched  (para.  149). 

On  the  28th  I  went  over  some  cotton  mills,  and  on  the  29th  inspected; 
with  Mr.  Hugbes,  the  proposed  intake  of  water  from  the  Ganges,  after  which 
I  met  Mr.  Walter  Butler  (engineer),  Mr.  P.  N.  Wright  (the  Collector),  Major 
Baddeley,  of  the  Army  Harness  Factory,  Dr.  Condon  (civil  surgeon),  and 
Mr.  J.  Rogers  (engineer).  The  next  day  Mr.  6.  B.  Allen  took  me  over 
Messrs.  Couper,  Allen  &  Co.'s  Army  Boot  Factory,  and  than  I  went  on  to 
the  Cawnpore  Experimental  Farm.  The  next  day,  after  inspecting  the  site 
for  a  proposed  sewage  farm,  Major  Baddeley  took  me  to  see  the  Army  Harness 
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Faototy,  and  in  tbe  eTening,  Colonel  Worsley  and  I  'walked  over  the  Canton- 
ment Grass  Farm  (para.  214).  Oc  May  2nd  I  met  Mr.  W.  J. 
Wilson,  JnniorSaorehkry,  Irrigation  Department.  North-Weet  Provinces 
and  Ondh,  and  travelled  vith  him  the  same  evening  to  Lncknow,  I  going  on 
to  Benares.  Hare  Mr.  A.  B.  Wilson,  Mnnieipal  engineer  and  resident  Renares,  Mar 
engineer  of  the  Benares  Waterworks,  took  charge  of  me,  and  ne  visited  the  ^~^' 
proposed  intake  from  the  Ganges,  and  on  the  following  day  the  land 
intended  to  be  utilised  for  the  parpose  of  a  sewage  farm.  At  Benares  I 
made  the  acgoaintance  of  Mr.  Adams,  the  Commissioner,  Mr.  James 
White,  the  Collector,  and  Mr.  W.  Venis,  analyst  to  the  Manioipality.  Prom 
Benares  I  retained,  on  May  6th,  to  Lncknow,  where  I  met  Dr.  Fiibrer,  Lncknow,  Ma;  e. 
keeper  of  the  Lncknow  Museum,  and  Mr.  E.  Smith,  of  the  Archaeological 
Department.  I  went  over  the  Museum,  and  then  drove  out  to  see  an  artesiaa 
well-boring  1,200  feet  deep,  which  it  was  hoped  would  give  a  supply  of  water 
for  the  city.  In  the  afternoon  I  left  again  by  the  Oadh  and  Robilkhand 
Bailway  for  Naini  Tal,  meeting  en  route  Colonel  Pitcher,  formerly  Assistant 
Director  of  Agriculture,  North- West  Provinces  and  Oudb,  and  Mr.  W.  J. 
Wilson,  with  whom  I  continued  the  journey.  Naini  Tal  was  reached  the  Naini  Tal,  May 
afternoon  of  May  7tb,  and  here  I  stayed  until  May  16th.  At  Naini  Tal  I  7- '6. 
met  a  number  of  the  ofiSdals  of  the  North- West  Government,  and  had  many 
interesting  interviews.  Among  these  I  would  mention  one  with  His  Honour 
the  Lientenant-Governor  (Sir  Aackland  Colvin),  and  several  with  Mr.  T. 
W.  Holdemess  (Director  of  the  Agricultural  Department),  Colonel  Pitcher, 
Mr.  T.  H.  Wickes  (chief  engineer.  North- West  Proyinces  and  Ondh),  and 
Mr.  A.  J,  Hughes.  In  addition,  I  had  the  pleasure  of  meeting  the  Hon.  W. 
Woodbnrn  (Chief  Secretary  to  Ooveroment)  and  Colonel  Erskine;  also 
Mr.  &.  Smeaton  (Financial  Secretary  to  Government),  Mr.  C.  J.  Connell 
(Secretary,  Board  of  Bevenne),  Colonel  Thomason,  Colonel  Harrison 
(chief  engineer.  Irrigation  Branch,  North- West  Provinces  and  Ondh),  Dr. 
Bichardson  (Inspector  General  of  Civil  Hospitals),  and  Dr.  G.  Hutchesou 
(Sanitary  Commissioner).  During  my  stay  I  was  the  guest  of  Mr.  W.  J. 
Wilson,  whose  experience  in  irrigation  as  well  as  in  experimental  work 
on  reclamation  of  salty  land  (usar),  and  on  the  establishment  of  "  Fuel  and 
Fodder  Keserves,"  was  of  great  advantage  to  me.  Mr.  A.  Grant,  snpervisiDg 
engineer.  Irrigation  Department,  North -West  Provinces  and  Oadh,  was  also 
staying  there.  An  inquiry,  similar  to  those  at  the  other  towns  in  the  Norfeh- 
West  Provinces  which  I  had  visited,  was  then  in  progress,  and,  accordingly,  I 
esaminei  the  proposals  both  for  utilising  a  fresh  water  snpply  and  for 
disposal  of  the  sewage  of  this  hill  station.  On  May  I7th  I  left  Naini  Tal, 
calling,  on  my  way  down  the  hill,  at  Mr.  S,  L.  Whyn^per's,  an  old  school- 
fellow of  mine.  Taking  the  train  at  Kathgodam,  I  travelled  on  to 
Bareilly,  and  thence,  vid  Saharanpar,  to  Umballa,  which  was  reached  by 
the  evening  of  May  18th.  Posting  from  here  through  the  night,  I  came  next 
morning  to  Ealka,  and  finally  arrived  at  Simla  early  in  the  afternoon  of 
May  19.  I  stayed  in  Simhi  from  that  date  until  July  14th.  I  employed  Simla,  May  i». 
this  interval  in  putting  together  the  notes  I  had  taken  during  my  tonr,  in 
reading  Settlement  and  other  Eeports  of  the  districts  I  had  visited,  as  well 
as  the  principal  Government  papers  upon  subjects  with  which  my  inquiry 
was  more  specially  concerned.  I  had  also  the  opportunity  of  meeting  a 
number  of  the  high  officials  of  Government,  all  of  whom  received  me  most 
kindly  and  gave  me  much  assistance.  His  Excellency  the  Viceroy  espe- 
cially showed  mnch  interest  in  the  matter  of  my  inquiry,  and  gave  me 
renewed  interviews.  The  Members  of  Council,  Sir  David  Barbont,  Sir  George 
Chesney,  Sir  Charles  Elliott,  the  Hon.  Mr.  Hntchins,  and  Sir  James  Lyall 
also  allowed  me  to  discass  with  them  the  views  I  had  formed.  Among 
other  officials  whom  I  met,  and  by  whose  experience  I  benefited  greatly, 
were  the  Hon.  W.  C.  Benett  (then  acting  for  Sir  Edward  Buck  in  the  Agricul- 
tural Department),  Colonel  Forbes  (Inspector  General  of  Irrination),  General 
BadcDCic  (Commissariat  Department),  Mr.  M air-Mackenzie  (Under  Secretary, 
Agricultural  Department),  Mr.  H.  C.  Hill,  Dr.  George  Watt,  Mr.  Harvey 
James,  Mr.  J.  F.  Finlay,  Mr.  J.  B.  CConor,  Mr.P.  A.  Eobertson  (Director 
of  Agricultural  Department,  Punjab),  Mr.  S.  A.  Hill,  and  Major  Elliott 
(Commissariat  Department).  The  library  and  records  of  the  Agricultural 
Department  were  placed  at  my  disposal,  and   Mr.  Tucker,    the   Registrar, 
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helped  me  in  every  way  he  could.  Before  leaving  for  my  sf^cond  tour,  I 
Atew  up  my  general  conolusions  in  the  form  of  "Preliminary  Notes,"  whioh 
were  printed  and  oiroulated,  and  subsequently  discussed  at  the  Agricultural 
Confereuce  in  the  following  October. 


Second  Tonr. 
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Second  Tour,  July  14th  to  Sept.  12th  1890, 

Just  after  the  rains  had  set  in  I  started  off  again  on  my  travels,  and 
leaving  Simla  on  July  14th  in  company  with  Dr.  Hendley,  of  Jeypore, 
made  my  way  again  to  the  plains.  Passing  by  way  of  Delhi,  we  arrived  on 
the  evening  of  July  16th  at  Jejpore.  Here  I  had  an  agricultural  talk  with 
the  chief  Member  of  Councii  of  the  Jeypore  State,  Kai  Bahadur  Kamtee 
MooUerjee  (paras,  110,  212),  and  after  seeing,  under  Dr.  Hendley's  guidance, 
the  Museum,  Hospital,  School  of  Art,  the  Jeypore  Cotton  Press,  etc.,  I  went 
on  to  Ahmedabad,  arriving  there  on  July  19th.  I  stayed  with  Mr.  H.  E,  M. 
James,  the  Commissioner,  and  the  next  morning  we  were  joined  by  Mr. 
Ozanne  (Director  of  Agriculture,  Bombay),  and  .Mr.  Middleton  (Professor  of 
Agriculture,  baroda  College),  who  were  to  be  my  guides  and  companions  in 
my  tour  through  the  Bombay  Presidency.  We  spent  two  days  at  Ahmedabad 
seeing  the  cultivation  of  the  neighbourhood,  includingf  irrigation  of  land  from 
tanks,  also  the  growing  of  perennial  cotton,  the  sowing  of  rainy-season  crops, 
and  the  preparation  of  land  for  rice,  and  the  transplanting  of  rice.  From 
Ahmedabad  we  passjd  on,  early  on  the  22nd,  to  Nadiad,  where  we  mere 
joined  by  Mr.  Kacherao  Jadhava,  a  Native  in  the  service  of  the  Gaektrar  of 
Baroda,  and  formerly  a  student  at  Cirencester  College.  Wa  were  met  at 
Nadiad  by  Bai  Bahadur  Becherdas  Yiharidas  Desai,  a  leading  agriculturist, 
by  Mr.  Motibhai,  the  President  of  the  Municipality,  and  by  the  Secretary  of 
the  Nadiad  Agricultural  Association.  After  yisiting  a  store  in  the  town 
established  for  the  purpose  of  selling  pare  seed  (para.  310)  we  went  to  the 
Experimental  Farm  of  the  association  (para.  484),  and  to  Mr.  Becherdas's 
own  farm.  After  this  we  went  out  again  to  see  the  cultivation  of  the 
neighbourhood,  the  fields  enclosed  with  hedges  (para.  240)  and  with 
borders  of  grass  around  them  (pava.  211)  being  prominent  features.  We 
also  visited  here  a  hospital  (Pinjrapol)  ,for  disabled  and  dying  cattle.  The 
same  evening  we  left  for  Baroda,  and  stayed  there  with  Mr.  F.  A.  H. 
Elliott  (Survey  Commissioner).  On  the  next  morning  we  went  over  the 
fields  out  of  which  it  was  proposed  to  form  an  Experimental  Station  and 
Farm  in  connection  with  the  Baroda  College  (para,  485).  After  breakfast 
we  drove  to  the  Gaekwar  of  Barcda's  palace,  and  had  a  long  interview  with 
His  Highness,  principally  upon  the  subject  of  agricultural  education.  Sabse- 
qucntly  we  visited  Mr.  Kacherao  Jadhava's  experimental  station,  and  his 
laboratory  (para.  485),  and  still  later  the  Baroda  College  (para.  521),  meeting 
there  the  Principal,  Mr.  3.  S.  Tait.  At  Baroda  I  also  met  the  Resident, 
Sir  Harry  Prendergast,  and  Mr.  W.  S.]  Price,  superintendent  of  the 
Baroda  Survey.  In  the  evening  we  left,  and  travelled  to  Palghar,  in  the 
M4him,  July  24.  Th^na  district,  whence  we  drove  to  Mahim.  Here  we  saw  the  splendid 
"garden "  cultivation,  the  growing  of  sngar-cane,  plantains,  ginger,  betel- 
vine,  and  other  remunerative  crops  (para.  119),  besides  the  system  of  seed- 
bed formation,  known  as  rdb  (para.  137),  for  rice  and  millet  (ndgli) 
growing.  At  Mihim  we  met  Mr.  Dhondo  Yinayek  Dandekar,  a  leading 
landed  proprietor,  Mr.  Padmaker  Narayan,  Mamlatdar  of  Mahim,  and 
many  others.  In  the  afternoon  we  drovs  back  to  Palghar,  and  thence  by 
train  to  Bombay.  The  next  day  I  called  on  Mr.  John  Marshall,  of  the 
Chamber  of  Commerce,  and  had  a  long  talk  with  him  on  the  subject  of 
wheat-cleaning  (para.  376  et  teq,),  and  oil  seed  cleaning  (para.  3  58)  and 
upon  the  trade  in  cotton  (para.  338).  From  Messrs.  Croft,  Welle  &  Co. 
I  gathered  information  on  the  collection  and  esport  of  bones  (para.  142), 
fro33  Messrs.  Yolkart  Brothers  on  trade  in  cotton,  bones,  and  manures,  and 
from  Messrs.  Glade  &  Co.,  on  the  manufactare  and  trade  in  oil-cakes 
(para.  127).  On  the  26th  in.'it.  we  went  on  to  Poona,  I  leaving  the  others 
at  Kirkee,  asl  was  to  be  His  Excellency  the  Governor's  (Lord  Harris)  guest 
at     Ganesh     Kbiud.     Mr.  Lee-Warner,    Political   Secretary   to    Governmeut, 
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Was  also  staying  at  Ganesh  Ehiud  at  the  time.  With  Mr.  Oisanne  t  went 
Over  the  Ganesh  Ehind  Gardens  (para.  486^,  and  on  July  28th  drove 
with  him  and  Mr.  Middletou  to  Mundwa,  a  few  miles  ont  of  Poena,  to  see 
the  sngar-oane  alid  other  cultivation  of  the  district  which  is  carried  on  by 
canal  irrigation  and  \.he  use  of  night-soil  (poudiette)  (para.  149).  We  also 
went  over  a  distillerj'  where  spirit  ia  made  from  the  fruit  of  the  Mahua 
tree.  In  the  aftern  on  I  met  at  the  oflSoe  of  the  Department  of  Land 
Beoords  and  Agricul  ure  Mr.  Bhimbhai,  the  Assistant  Director,  and  later  on 
we  held  a  conference  with  the  principal  landowners,  agricnlturists,  and 
native  officials  of  Poona.  Among  those  present,  besides  Mr.  Ozanne,  Mr. 
MiddletoD,  Mr-  Bhimbhai,  and  myself,  were  Bai  Bahadur  Mahdeo  Govind 
Banade  (Judge  under  the  Deocan  Belief  Act),  Bai  Bahadur  Yeshwant 
Moreshwar  Ke  Ikar  (Oriental  Interpreter  to  the  Government),  Mr.  Dorabji 
Padamji  (Fresident  of  Poona  Municipality),  Mr.  ^aovoji,  manager  of  6eay 
Paper  Mills),  Mr-  Namjoshi  and  Mr.  Ghotandekar,  editors  oE  native  capers, 
Mr.  Kupaswami  Mudliar  (Secretary  of  the  Asrri- Horticultural  Society  of 
Western  India),  Mr.  Dandekar  (Educational  Inspector  of  the  Berars),  Mr.  Nata 
and  Dr.  Ghole,  landowners.  We  had  a  long  and  interesting  conversation  and 
interchange  of  views,  more  especially  on  points  connected  with  forest  adminis- 
tration, questions  of  irrigation,  and  agricultural  education.  In  the  evebing 
we  started  off  by  train  for  BelgaUm,  which  wereachedon  the  29th  July,  and  Bulgaum,  July 
Stayed  with  Mr.  A.  Keyser,  the  Acting  Commissioner.  Mr.  J.  Fairlie  Moir,  ^^-S". 
the  Collector  met  us  later  on,  and  we  went  oat  to  see  the  Sxtensive  rice-growing 
by  the  tank  irrigation  system.  At  the  Colleotor's  oSioe  was  a  large'  collection 
of  the  implements  in  common  use  in  the  district,  and  from  the  District 
Deputy  Collector,  the  Hon.  Gahrshitapa  Virbasapa,  we  heard  of  the  sncoess 
which  bad  attended  the  efforts  to  popularise  the  sjstem  of  Government 
Advances  (taccavi)  for  agricultural  purposes  (para.  109).  Next  day  we 
inspected  the  farm  attached  to  the  Agricultural  Class  of  the  High  School 
(para.  622),  and  then  went  to  see  the  market-gardening  around  the  town.  At 
noon  we  left  fot  Bellary,  passing  en  roiite  Dhdrwar,  Gadag,  and  Hubli.  At 
Bellary,  where  we  arrived  on  the  morning  of  31st  July,  Mr.  A.  Sabapatbi  3jiig,y.  jjjj  g|^ 
Mudliar  met  us  and  took  us  to  his  farm,  where  he  showed  us  the  utilization  of 
prickly  pear  as  green-fodder  (para.  236),  the  Swedish  ploughs  which  he  uses 
on  his  estate  (paras.  277,  281),  and  the  preparation  of  bones  for  manure, 
(para.  143).  Owing  to  the  late  coming  of  the  mobsoon  and  absence  of 
irrigation  there  were  hardly  any  crops  on  the  ground,  so  we  did  not  stay 
long  here,  but  retraced  our  steps  to  Hospet,  which  we  came  to  in  the  afternoon,  jiogpjt  j„iy  gi^ 
Mr.  C.  H.  Goud  met  us  here,  and  under  his  guidance  we  saw  the  rice  and 
sugar-cane  cultivation  of  the  district.  The  enclosure  of  the  fields  with  tree^ 
(para.  240),  and  the  lopping  of  the  trees  for  supplying  gieen  manure  for  the 
rice  fields  (para.  136),  as  also  the  growing  of  grass  for  cattle  aloug  the  vt^aiel'' 
channels  (para.  211),  were  peculiar  features  here.  Irrigation  is  by  means  of 
ohannels  taken  ofi  from  the  Biver  Tungabadra,  and  the  cultivation  is  excellent ; 
the  cultivators  are  mostly  of  the  Liugayat  caste.  Iron  sugar-mills  are  used 
extensively  here  (para.  289);  We  were  entertained  at  Hospet  by  Mr.  P.  Parsons 
Head  Assistant  Collector,  and  the  day  following  visited  the  ruins  of  Humpi.  _  •  ».  » 
In  the  evening  we  left  by  train  on  the  return  journey  to  Poona,  but  Mr.  Middleton  '"°^'  °^'  * 
and  I  halted  a  day  at  Bijapur,  where  we  called  on  Mr.  J^leet;  the  Collector,  and  Bijapur  Ang, 
were  shown  much  kindness  by  Mr.  S.  Goldsmid,'  Superintendent  of  Police.  2-3. 
Continuing  our  journey.  We  teaohed  Poena  on  the  morning  of  3rd  August,  and,  Poona,  Aug,*, 
meeting  Mr.  Ozanne  again,  we  went  over  the  Poona  Experimental  Farm 
together.  After  this  I  hai  a  long  interview  tfith  Mr.  Wioughton,  Conservator 
of  Forests,  with  reference  to  forest  matters  in  their  relation  to  agriculture  in  the 
Bom  bay_  Presidency  (para.  I7#).  In  the  afternoon  Mr.  Middleton  and  I  went 
over  the  College  of  Science,  and  then  once  more  with  Mr.  Woodrow'  to  the 
Experimehfal  Farm,  where  we  met  several  of  the  pupils  of  the  Agriculttiral 
Class.  In  the  evening  Mr.  Ozanne,  Mr.  Middleton  and  I  left  for  Kalyap,  Kftfjan,  Aug.  6, 
where  we  halted  a  few  hours  to  see  the  rice  and  millet  {ndgli)  onlt'ivation  in 
these  wet  parts  of  the  Western  Ghats.  Then  resuming,  we  travelled  up  the 
Tull  Ghats  into  the  Nasick  district  and  alighted  at  Igatpnri,  Here  we  saw 
more  rice  and  millet  {ndgti)  cultivation,  some  of  it  by  the  seed-bed  system  called 
rib,  there  being  no  irrigation,  but  simply  very  heavy  rainfall.  Buffaloes  were 
here  the  plough  cattle  (para.  260).    lu  the  evening  we  took  the  train- again 
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nod  reaobadPachora  on  the  morning  of  6fch  August,  going  on  thence  to  the, 
Bhodgaon,  Aug.  yjjj^ijgjjgjj  Farm,  which  we  reached   after  crossing  four  different  riv^ers  ;   these 
were   then   in  flood,-  and  presented    considerable   difficulty     to   our  passage. 
Arrived  at  the  farm,   we   went   carefully   over  it   (para.  483),   seeing  then 
the  rainy-season  {hharif)  crops,    just  as    on   my  previous    visit   I   had  seen 
the  cold-weather    {rabi)   crops.    We    also    saw    the    herd    of   Mysore  cattle 
(para.  255),  the  formation  of  a  habul  (^Acacia  arahica)  plantation  (para.   186), 
and  the  making  of  silage  (para.  226).     The  next  day  we  left,  and,  after  visiting 
a  cotton-cleaning  (ginning)  factory   en    route,  at  Pachora  I  parted  company 
with   Mr.  Ozanne  and  Mr.   Middleton.     Taking  the   train  on  to  Nagpur,  I 
arrived   there  on   the   morning  of  the   8tb,  and  went  to  Mr.  J.  B.  Fuller's, 
where  I  stayed  this  and   the  next  two  days.     At  Nagpur  I  had  an  interview 
with  Mr.  (now  Sir  Alexander)  Mackenzie,  the  Chief  Commissioner,  and  among 
others  I  met  and  discassed  agricultural  matters  with  Mr,   J.  NeiU   (Judicial 
Commiss  oner),  Mr.  A.   Munro  (Director  of  Public  Instruction),  Colonel  Vaa 
Someren  and  Mr.  E.  T.  Thompson  (Conservators  of  Forests),  and  Colonel  Scott. 
Mr.  Puller  took  me  over  the  Nagpur  Experimental   Farm  (para.   480),   the 
management  of  which  is  in  the  bands  of  Mr.  Mahaluxmivala.    After  this, 
we   inspected  the  Agrioultural  Class   and   musenm  (para,    524),  Mr.  Joshi, 
formerly  a  Foona  student,  being  teacher  of  agriculture.     At  other  times  we 
visited   the  plots  of  land  cnltivated  by  the  students  of  the  Agricultural  Class, 
and  also  the  land  outside  the  town  where    the  night-soil   and  town-refuse   are 
utilised  by  the  Kdohhis  and  other  cultivators  who  have  followed  their  example 
(para.  149).    On  the  evening  of  August  10th  I  left  Nagpur  for  Calcutta.     At 
Allahabad  I  met  Mr.  A.  J,  Hughes,  Supervising  Municipal  Engineer,  North- 
West  Provinces,  and  travelled  part  of  the  way  with  him,  hearing  from   him 
what  had  been  done  in  furtherance  of  the  sanitary  schemes  we  had  discussed 
before.    It  was  now  the  middle  o^  the  rainy  season  and  a   great  part   of  the 
district  passed  through   was  covered  with  water.     Arriving  at  Calcutta  on  the 
morning  of  the  13tb,  I  spent  the  day   with   Mr.   Finucano,  Director  of  Land 
Records  and  Agriculture,   Bengal,  and  in  the  evening  set  ofE  with  him  and 
Mr.  P.  Nolan,  Bevenue  Secretary,  for  a  short  tour  in  Eastern   Bengal.     The 
train   took  us   as  far  as  6oalundo,  Dr.  Comins,  Superintendent  of  Emigration, 
travelling  with  ns.    At  Goalundo  we  embarked  on  the  steamer  for  Serajgunge, 
and  during  the  sail  up  the   Brahmapootra  river  we  saw  the  numerous  villag.es 
on  the  islands  dotted  about  on  the  river  or  along  its  banks,  together  with  their 
rice  and  jute  cultivation  (para.  374).    At  Serajgunge,  Mr.  Outhbert  Macdonell, 
manager  of  the  Serajgunge  Jute  Mills,  and  bis  assistant,  Mr.  Ogbouine,  met 
us  and  took   ns  oS  in   their  steam  launch  to  their  house.     We  stayed  here 
nntil  the   l?th,  and   met  Mr.   Andrew  Hannah,  Mr.  8.  Gowan,  and  other  jute 
commission-agents.    On  the  15th  instant  we  took   a  long  trip  of  about  30 
miles   in  the   steatn  launch  to  Solanga,  going  up  the  streams  then  intersecting 
the  country  and  noting  the  jute  and  rice  growing  everywhere  along  the  banks. 
On   the  I6th  we  saw  over  the    Serajgunge  Jnte  Mills,  and  in  the  afternoon 
Mr.  Finucane  and  I  went  about  in  a  boat  and  called  at   several  of  the  islands - 
for  the  purpose  of  seeing  how  the  Oultivation  was  carried  on,  as  well  as  the 
preparation  of  the  jute  and  its  packing  for  market.    On  the  17tih  we  left  Seraj- 
gunge, and  returned  to  Calcutta  on  the  18th.    The  same  afternoon  I  went  with 
Mr.  Finucane  to  inspect   the   Seebpore   Experimental  Earm  (para.  493),  and 
methere  Mr.  Basn  and  Mr.  Banerji,  of   the  Bengal  Agricultural  Department. 
The  day  following  I  had  an  interview   with  Mr.  E,  Blechynden,  Secretary 
of  the  Agriculturarand   Horticultural  Society  of    India,  in  relation    to  the 
coming  of   a  obemiat  to  India  to  enquire  into  problems  connected  with  the 
cultivation  and  uaauufacture  of  tea  (para.  361).    In  the  evening  Mr.  Nolan, 
Mr.  Finucane,  and  I  left  for  Damraon,  where  we  were  io  meet   His  Honour 
the  Lieutenant-Governor    of    Bengal,  Sir  Steuart    Bayley,  then  on  tour. 
This  we  did,  and  with  His  Honour  went  round  to  seethe  school,  hospital, 
museum,   and    other    places,    subsequently    meeting    again    at    a    dinner 
given  in  the  Lientenant-Governor's  honour.    Among  the    party  were  Mrl 
C.  _C.  Stevens,  Officiating  Chief  Secretary  to  (jrovernment,  Mr.  W.  Kemble, 
Opium    Agent,   Bankipur,  Mr.    J.   Charles,   Judge     of    Shahabad,   and  Mr. 
J.  Bernard,  Officiating  .Collector,  Shahabad.    On  the  21st  we  went  over  the 
Damraon    Experimental    Farm    with    Mr.   Basu    (para.    492),  and   subse- 
qnently  had    an   interview  with    the    Maharajab    of    Dnmraon    and    Bai 
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Bahadur  Jai  Prakash  Lai,  the  manager  or  the  Dumraon  Estate  (i^o;)-    lu  the 
afternoon  Mr.  Finuoane  and  I  left   Mr-  Nolan  and  the  others   and  crossed  the 
Ganges  at  Mokameh,   proceeding  into  Tirhoot  for  a  short  tour  there  in  order  to 
see  the    manufacture  of  iudigo   (para.    349).     We   first   went  to  Bara,  and 
drove  to  Mr.  W.  B.  Hudson's  at  Seeraha,   where  we  arrived  on   the   morning  seeraha, 
of  August  22od.     I  was  just   in  time  to  see  the  chitting  and  steeping  of  the  Aug.  a2— 23. 
indigo  plant,    and   the   subsequent  preparation  of  the  dye   in  its   different 
stages.     Leaving  Seeraha  on  the  23rd  we   went   on  to   Motihari,  and  stayed  Motibari, 
with  Mr.   W.  D.  Blytb,   the   Collector.      Here   I   met  again   Mr.    Apperley  ^"s- 2  3. 
and  Mr.  Seeley.     On   the  morning  following,  we   went  with   Mr.   Blyth   by 
train  to  Bettiah,   and    were    the  guests  of   Mr.   T.    M.    Gibbon,    manager  Bettiah, 
of  the  Bettiah  Estates,    The   country   here   was  much  flooded,  but  we   saw    ^^'  ^*" 
the  cultivation  as  far  as  we   could,   and  I   had  much    interesting   conversa- 
tion   with   Mr.    Gibbon.     The    following     morning   we    left    again,  and  at 
Motihari  I   ended  my  tour  with    Mr.    Finucane,  and    proceeded    alone  to 
Allahabad,    which  I   reached  on  August   26th.      Here  I  visited  Mr.   S.  A.  Allahabad, 
Hill    and    Captain   P.  C.   Chapman,    and  went    over  the   Allahabad   Grass    "^'      • 
Farm  again  with  Captain   Hallo wes  and    Sergeant  Meagher  (para.    216 )•    A 
large     quantity  of  silage  was  being    made  at    the    time  (  para.  224 ).      I 
took   the  night    train  to     Cawnpore,  and,  arriving  there     on  the    27th,   I  Cawnpore, 
drove    to    the     Experimental    Farm    and    made    another    inspection    of  it  ^^^'  ^^• 
with   Mr.    Lachman  Farsb^d,  the  personal  assistant    to  the  Uirector.    A  f ter 
calling  on  Mr.  Wishart  I   left  again  for  Hissar,   where  on  the  28th  inst.    I 
was  to  meet   Mr.  F.   A.     Robertson,   Director  of  Land   Becords  and    Agri- 
culture, Punjab,  and  to  make,  under  his  guidance,  a  short  tour  in  the  Punjab. 
I   duly  arrived  at     Hissar    and  met  Mr.   Bobertson,  we  both   staying  with 
Captain    Marrett,    Superintendent      of  the    Hissar    Cattle    Farm.    On     the  Hissar, 
morning  of  the  29th  Captain  Marrett  drove  us  over  the  Grass  Farm  for  some  •*"?  29—30, 
10  miles  to  Khairwan,  where  we  saw  the  different  herds  of  cattle  kept  on 
the  farm   ( see  para.    254 ).     On  our  return  we  found  Colonel  Patch  (Com- 
missary    General,     Northern     Circle,    Bengal)     and    Captain    (now    Major) 
Wingate    (Special  Foras^e    Officer),  and   had  a  conversation  upon  the   system 
of  Grass  Farms   (para,   215).    We  then  went  over  the  Home  Farm,  and  saw 
the  young    stock,  as  also  the    growing  of    lucerne   and   other    green  'crops 
(para.  236),  and  the  making  of  silage  (paras.  224,   226).    Next  day  we  met 
Mr._  A.   Anderson    (Deputy  Commissioner),  and  went  with  ,  him   to  see  the 
cultivation  of  the  neighbourhood,  both  on  canal  irrigated  and  on  nnirrigated 
("  dry  "  )  land.     Later  on  we  visited  the  sheep  and  goat -breeding  Farm  (para. 
270),  and  left  in  the  evening  for  Ferozepore,  arriving    there  early  on  August  Ferozepow, 
Slst.     Mr.  E.   B.   Francis  (Deputy    Commissioner)  took  charge    of  ns,  and  Aug.  3i-Sept. 
drove  us  round  to  see   the  cultivation  near   the  town,  as  well  as  the  system '' 
of  inundation    canals  (para.  92).    On  September  1st  we  drove  out  towards 
Ladhiaoa,  and  saw  several  villages  where  the  cultivation  was  mainly    carried 
on  by  men  of  the  Jat   caste.    In  the  afternoon  we   left  for  Changa  Manga,  Changa  Manga, 
and  put  up    at  the  Forest  bungalow.     Mr.  A.  V.    Munro,  Assistant    Con-  Sept.  2. 
servator,    and  Mr.  Fazil  Din,  Sub-assistant    Conservator,  took  ns   over  the 
"reserves"  (paras.  177,  231)  and  grass  runs  [ruhhs),  as  also  to  the  more 
distant  ruJci,  Jelleke. 

In  the  evening  we  took  the  train  to   Multan,  and  got  there  early   on  Multan,  Sept.  3. 
September    3rd,  going  to  the  Deputy    Commissioner's,   Mr.   H.   C.  Cookson. 
Mr.  Cookson  drove  me  round  the  town,  showing  me  the  cultivation  and  the 
inundation  canals  (para.  92),  and  later  on  to  the  more  outlying  parts,   where, 
among  other    things,   I  saw  the  manufacture    of  indigo    according  to  the 
native  method.    On   September  4th    Mr.     Cookson,  Mr.    Smith    (Executive 
Engineer,  Sidhnai  Canal),  and  1,  went  by  train  to  Bashida,   and  then  rode  sashida, 
out  to  see  the  system  of  canal  distribution  and  some  of  the  villages  which  Sept.  4,' 
had  been   established  along  the   Sidhnai  Canal  since   the   latter  had   been 
brought  to  the  district  (  para.   86  ).    Previous  to  this  only  a    small   part  of 
the  area  had  been  under  cultivation.      On  the   morning  of  September  6th 
Mr.  Cookson    and    Mr.    Smith    returned  to  Multan,    and  I   continued  my 
journey  with  Mr.  Bobertson  to  Lahore,  Montgomery  being  passed  on  the 
Way.     On  the  6th  inst.  Mr.  A.  V.  Munro  met  ns  again,  and   took  us  over  .,  . 
the    Shahdara    plantation  (para.  177),  a  little  outside  Lahore.     After  this    *  °"'   '^'  ' 
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we  went  to  the  veterianry  school,  dispensary,  and  hospital,  and  saw  the 
stallions  of  the  Hoise-bieedins;  Department  which  are  liept  here  (para.  269). 
Starting  o£E  again  in  the  evening  by  train,  Mr.  Robertson  ani  I  reached 
^"FiMPunJaW,  Qujr&t  (Punjab),  and  were  met  by  Mr.  E.  B.  Steedman,  Deputy  Com- 
niissioneii,  and  formerly  Director  of  Agriculture,  Punjab,  and  by  Captain 
D.ivies,  Settlement  Collootor.  The  following  morning  we  rode  out  and  saw 
the  crops,  here  mostly  irrigated  from  wells.  We  passed  also  large  tracts 
of  land  flooded  with  silt  from  the  mountain  streams  and  channels,  and 
which  form  the  rich  wheat-growing  stretches  of  these  parts  (para.  138). 
Splendid  cattle,  which  came  originally  from  Hissar,  were  seen  here  (paia. 
254),  and  there  was  also  a  Dep6t  of  the  Horse-breeding  Department  (para. 
269).  We  left  Gujr^t  at  night,  and  arrived  next  morning  at  Mian  Mir, 
where  we  halted  to  see  one  of  the  military  Grass  Farms,  The  one  we 
visited  was  rulch  Terah,  and  the  grass  was  then  being  cut,  and  a  great  deal 
was  being  packed  into  silns  dug  in  the  ground  (para.  229).  From  here  we 
Went  on  to  Amritsar,  and  became  the  guests  of  Mr.  J.  A.  Grant,  Deputy 
Commissioner.  Mr.  Grant  took  us  in  the  afternoon  to  see  the  town,  its 
temples,  etc.,  and  also  the  system  of  town  sanitation  so  successfully  adopted 
here  (para.  149).  On  September  9th  we  were  out  early,  and  spent  a  long 
moaning  in  seeing  the  extensive  market-garden  cultivation  carried  on  all 
around  Amritsar  by  the  help  of  irrigation  from  the  canal  (  Bari-Doab 
Canal),  and  the  night-soil  and  sweepings  from  the  town  (para.  149). 
Vegetables  were  being  raised  in  great  profusion ;  also  sugar-cane  and 
maize.  We  passed  on  to  a  village,  Sultanwind,  on  the  other  side  of 
the  canal,  where  canal  irrigation  is  only  partial,  and  walls  are  dug 
for  supplementing  it.  Returning  to  Amritsar,  we  made  a  closer  inspec- 
tion of  the  sanitation  system  (para.  149),  and  went  to  other  land  on  which 
the  Bullage  water  is  pumped.  Later  in  the  day  1  met  Mr.  B.  Kiclioll,  the 
Secretary  to  the  Municipal  Committee,  and  he  explained  to  me  in  detail 
what  had  been  done.  In  the  evening  we  left  for  Kirtapoor,  where  Dr. 
Warburton  met  us  and  drove  us  out  to  Kapurthala.  Here  we  were  met 
by  Major  Massy,  the  Superintendent  of  the  Kapurthala  State.  We 
received  a  visit  next  morning  from  the  Rajah  of  Kapurthala,  which  we 
returned  in  the  afternoon.  Meean  Aziz  Bukhush,  the  Collector  of  the 
State,  also  came  and  had  an  agricultural  conversation  with  me.  I  have  to 
achnowledge  much  valuable  information  and  many  useful  suggestions  given 
to  me  by  Major  Massy  during  our  stay.  Later  on  we  drove  out  to  see 
the  cultivation  and  the  plmtations  that  had  been  started  round  the  town. 
On  the  morning  of  September  11th  we  left  Kapurthala,  and  drove,  viA 
Jullundur,  to  Hoshiarpur,  a  distance  of  36  miles.  The  road  took  us  past 
excellent  cultivation,  and  We  ma'ie  several  halts  on  the  way  to  see  this  or 
that  object  of  special  interest.  Cultivation  by  well  irrigation  was  a  marked 
feature,  and  we  saw  a  great  deal  of  digging  of   wells   going   on,   the  wells,   in 
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&n  attack  of  tnalarial  fevfit,  coatlactod,  doubtless,  during  my  Punjab  tour 
with  Mr.  Robertson,  for  Mr.  Robertson  was  laid  up  at  the  same  time,  and 
unfortunately  was  ill  for  some  time  afternards.  My  attack  lasted  but  a 
short  time,  and  on  getting  well  enough,  Dr.  Watt  took  me  with  him  for  a 
very  enjoyable  three  days'  trip  to  the  Suni  Valley,  and  the  basin  of  the 
Sutlej  river.  On  my  return  I  found  myself  once  again  among  the  officials 
whom  I  had  met  in  the  previous  May  and  June,  and  who  had  given  me  so 
much  help.  In  addition  I  met  Mr,  R.  S.  Whitall,  Mr,  Molntyre,  and  Mr. 
J.  H.  Lace,  all  of  the  Forest  Department. 

Mr.  J.  B.  Fuller  (Commissioner  of  Settlements  and  Agrieultnre,  Central 
Provinces),  arrived  in  Simla  on  September  29th,  previous  to  the  sittings  of 
the  Agiicnltnral  Conference,  and  on  October  4th  Sir  Edward  Buck  returned  . 
from  fnrlougli,  and  resumed  the  duties  of  his  office.  Mr.  Clogstoun,  Mr. 
Nolan,  Mr.  Ozaune,  Mr.  Finucane,  Dr.  Theodore  Cocke,  and  Mr.  Middleton, 
and  other  members  of  the  Agiicnltural  Conference  arrived  subsequently,  and  Agricultural 
the  first  meeting  was  held  on  the  afternoon  of  6th  October.  There  were  Conference, 
seven  sittings  in  all,  and  the  Conference  broke  up  on  October  13th,  after  giving  Sim^a.  Oct. 
a  general  approval  to  the  proposals  which,  in  the  form  of  "  Preliminary 
Notes, "  I  had  submitted  for  consideration.  The  subjects  which  chiefly  engaged 
the  time  or  the  Conference  were,  the  appointment  of  an  Agricultural  Chemist 
for  India,  the  conduct  of  experiments  at  Government  Farms,  and  Agricultural 
Education.  The  Conference  over,  and  the  members  dispersed,  I  returned  to  my 
former  work,  and  read  through  several  Settlement  Keports  of  the  districts 
which  I  had  visited,  and  made  copious  extracts  from  Government  Papers  and 
Records  which  I  found  in  the  library  of  the  Revenue  and  Agricultural  Depart- 
ment. On  November  1st  I  began  the  actual  writing  of  my  first  Report,  and 
from  now  until  the  23rd  instant,  when  1  left  Simla,  I  wrote  and  had  printed 
off  the  first  twelve  chapters,  in  such  a  form  that  I  was  able,  before  leaving 
India,  to  send  them  to  different  people  for  perusal.  In  the  correction  of  these 
proofs  Sir  Edward  Buck,  Mr.  .1.  B.  Puller,  Mr.  J.  E.  O'Conor,  Mr.  Ozanne, 
Mr.  Finucane,  and  Mr.  H.  C.  Bill,  gave  me  most  valuable  help. 

Third  Tour,  November  3rd  1890  to  Jatiuary  lOth  1891.  ThirdjTotir. 

I  left  Simla  on  Novemher  23rd,  and  after  reaching  Dmhalla,  took   the  train  Simla,  Not.  23. 
for  Ajmere,  where  I  bad  arranged  to  meet  Mr.  H.  G.    Hill,    and   to  see    the 
Ajmere-Merwara  forests   (para.    181).     I  got  to    Ajmere  very   early  on  the  Ajmere, Nov. 25. 
morning    of    November  25th,  and    later  on    set   off  with  Mr.   Hill  to   the 
Nagpahr  forests,  where  we   saw  the  "  reserves "   that  had  been   n.ade   on  the 
hill  sides  around  Ajmere.    We  then  came    down   the   hill    again,   and    went 
,  first  to  Fokhar,  where  narserieg   are   formed,  and   then  to    Fushkar  where   a 
Fair  was  being  held,  and  at  which  there  were  a  great  number  of   horses,  many 
of  them  very  good.    In  the  afternoon  Mr.  Hill  and  I  went  to  the  Mohwa  hir 
(para.   181),  another  "  reserve  "  on  the  other  side  of  Ajmere.    We  made    an 
early  start  next  morning,  took  the  train  to   Biawar,  and  rode  until  we   came  Ajmere  Tesetres 
to  the  "  Chang   reserve,  "  which  is  principally   used   for  supplying    firewood,  ^ot.  26. 
small  timber,  and   grass,  as   well  as  for    grazing  in    time  of    drought.    This 
we  went  carefully  through  (para.  181).     Sirdar  Hira  Singh,  the  Sub-assistant 
Conservator,  was  present  to  point  everything  out    to  us,  and   we  ended  up  at 
Sendra.     From    this    place  I   proceeded    next  morning  alone,    but   met   Sir 
Edward   Buck   in   the  train,  and   we  went  on  in  company  to  Bombay,   taking 
the  train  in  the  afternoon  to  Poona.     In  the    train    with  us  were    Dr.  Steel  Bombay, Nov.  2S 
and    Dr.    Grainger,    of    the   Veterinary  Department.     Mr.  Ozanne    aud  Dr.  Poona,  Nov.  28— 
Theodore  Cooke  met  us  at  Foona,  and   the  same   evening  I    made  the  ac-  Dec.  3! 
quaintance  of  Dr.  Lingard,   wjio  had  lately  arrived  at  Poona  as    Imperial 
Bacteriologist,  and  I  was  shown  by  him  his  newly-established  Bacteriological 
Laboratory.     By  invitation  of  His  Excellency  the  Governor  of  Bombay  (Lord 
Harris),  Sir  Edward  Buck  and  myself  went  out  to  Ganesh   Ehind,   and  stayed 
there  a  day.     At  Foona  I  met  Sir  Charles  Fritcbard,  Member  of  the  Bombay 
Council,   Mr.  J.  B.   Hallen,  Superintendent  of    Horse-breeding  Operations, 
and  Mr.  MoUison,  the  newly-appointed  Superintendent  of  Government  Farms, 
Boiubay.    We  stayed  at  foona  until  December  3rd,   when  Sir  Edward  Buck 
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Bombay.  Dec.  3.  and  I  returned  to  Bombay.     Here  I  left  Sir  Edward  Buck  the  same  evening, 
and  travelled  through  to  Calcutta,  arriving  there  on  the  morning  of  December 
Calcutta  D80.  8  6th.     At  Calcutta  I   met  again  many  o£  the  ofBoials  whom  I    had  previously 
-2».     '  seen  at  Simla,  including  Mr.  H.  C.  Hill.     Mr.  D.   B.  Allen,  a  diploma  holder 

of  Cirencester,  Captain  Chapman,  Mr,  Bamber,  and  other  gentlemen  interested 
in  agriculture,  came  to  see  me  during  my  stay  at  Calcutta,  and  I  also  visited 
Dr.  George  King  at  the    Botanical  Gardens,   Howrah.     On  December  24th 
Colonel  Sergeaunt  (  Director  General  of  Railways )  and  Colonel  Begbie  (  Ao- 
countant  Geoeriil,  Public  Works  Department  )  took  me   with  them  on  a  trip 
'J^J2*„°"°K.Dec.  j^  Darjeeling,  which  was  most  enjoyabl?.     I  spent  one  of  the  days  of  my  stay 
there   in  going  over  tea  plantations.     Mr.  G.  W.  Christison,  manager  of  the 
estates    of   the    Leebong  Tea    Company,  took  me  over  the    plantations  and 
factory,  /ind    g»ve    me    every   possible    information    both   as  to  cultivation 
and  to    manufacture  (para.    357).      On   returning   in    the    evening,    I  met 
Mr.  G.  A.    Maclean,  a  tea   planter  in   the  neighbourhood,  who   had  been  a 
fellow-pasfenger    with  me   from   England.      Lieutenant    Bower,    the    noted 
traveller,    was  then  also  at  Darjeeling.     We  left  Darjeeling  on  Deseinber  28th 
Cnleulta,  Dec.  29  and  reached  Calcutta  on   the    morning  of  the  29th,  and  then  I   paid  a  long 
—Jan.  6,1891.     visit  to  Dr.  Warden,  Professor  of  Chemistry   at  the  Medical   College.     Prom 
now  until  January  6th,  when  I  left  Calcutta,  I  employed  my  time  in  drawing 
up   an  Abstract  Eeport  to  Government,   which  has  since  been   printed  and 
circulated.    Sir  Edward  Buck  returned  to  Calcutta  on  January  1st)  and  again 
1891  •       gave  me  much   help  in  my  work.     His   Excellency  the  Viceroy  gave  me   a 
final inteiTiew  On   January  3rd,  as  also  did  Sir  Charles  Elliott  (then  recently 
made  Lieutenant-Governor  of   Bengal),  tne    Hon-.    Mr.  Hutchins  and   other 
ofiScials.     Then   having  settled  all  my   aSairs,  and   handed  in    my  Abstraot 
Report  to  Sir  Edward  Buck,   I   left  Calcatta  on  the  evening  of  January  6th 
for  Bombay,  Sir  Edward  Buck  coming  to  see  me   off.     Mr.     Duthie    travelled 
Bombay,  Jan.  9  ''^'■'^  ™^  ^^  ^^  "^  Bhusawal.     I  reached  Bombay  on  the  evening  of   January 
—10.     '       '     9th,  and  here  Mr.  Ozanne  met  me  again.    We  went  out  to  see  the   dairy  es- 
tablishments that  had  been  set  up  in  Bombay  for  selling    butter   made    from 
cream  obtained  by  the  "  separator  "  and   of  skim  milk  (para.  265),  and  after- 
wards, with  Mr.  Boi  lean,  of  Messrs.  Croft,  Wells  &  Co.,   we    went  by])  train 
to  Thina  and  saw  there  the  bone-grinding  mills  of  the  last-named  firm  (para. 
145).     On   my  return  I  called  on  Messrs.  Volkart  Brothers  and  other  business 
houses.     On  January   10th   Mr.  Ozanne,  Mr.  Boileau,  and  I  drove  out  to  the 
Mazagon  Dock  and  the  Frere  Bunder  and  saw  the  grinding  of  bones  for  use 
Left  India,  Jan.  as  manure,  as  it  is   conducted  by   the   native  merchants  (para.   145).    It  was 
I"-  then  time  for  me  to  leave,  and  at    noon  I  went   on   board  the  Peninsular  and 

Oriental  Steamship  "Siam, "  and  quitted  India  after  a  stay  of  exactly 
thirteen  months  in  the  country,  during  which  time  I  had  received  kindness 
on  every  hand,  which  I  shall  always  remember  gratefully,  and  opportunities 
for  gaining  knowledge  which  it  rarely  falls  to  the  lot  of  anyone  to  enjoy. 
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Besolutions   on  the  Proceedings  of  /he  Jgrietilitiral   Conferences  of 
1893  and  of  ] 895-96. 


FIRST  RESOLUTION. 


PKEFATOHy. 

In  October  1893  a  confeience  was  held  at  Simla  attended  by 
delegates  from  all  provinces  for  the  purpose  of  discussing  the 
Fcheme  of  agricultural  enquiry  and  improvement,  for  the  promo- 
tion of  •wbicli  departments  of  land  records  and  agriculture  had  been 
constituted  under  orders  issued  by  the  Secretary  of  State  in  1^81. 
The  report  of  the  Conference  of  1893  was  circulated  to  all  local 
Governments  and  administraiions  for  preliminary  consideration 
■with  Resolution  No„  3,  dated  31st  January  189*. 

In  a  subsequent  Resolution  No.  15,  dated  7th  September  1895, 
each  provincial  government  was  invited  to  arrange  for  a  local 
conference  which  should  discuss  the  question  how  far  the  pro* 
posalsand  lecomendations  embodied  in  the  report  of  1893  could 
be  adapted  to  the  circumstances  of  the  province  addressed  The 
proceedings  of  all  conferences,  together  with  the  views  of  all  local 
governments  and  administrations  thereon,  are  now  Defore  the 
Government  of  India  who,  as  intimated  in  1894,  will  deal  with  the 
subjects  concerned  in  a  series  of  separate  Resolutions. 

The  present  or  first  Resolution  will  be  confined  to  an  historical 
summary  of  the  circumstances  which  have  led  up  to  the  present 
position,  and  to  a  brief  statement  of  the  siibjects  which  will  be 
dealt  with  in  the  Resolutions  to  which  it  is  a  preface. 

2.  The  policy  of  creating  special  departments  to  investigate  the 
conditions  of  agriculture  in  India  with  a  view  to  agricultural  im- 
provement was  first  brought  forward  in  1866  by  the  Commission 
appointed  to  deal  with  the  Orissa  famine,  and  the  subject  was 
brought  under  very  full  consideration  by  Lord  Mayo's  Government 
in  1870.  The  result  of  the  deliberations  then  held  was  an  im- 
portant scheme  for  the  constitution  of  both  imperial  and  provincial 
departments  of  agriculture.  It  Was  represented  to  Her  Majesty's 
Secretary  of  State  that  while  a  central  department  was  necessary 
for  co-ordinating  the  programme  of  enquiry  and  the  results  of  in- 
vestigation, yet  that  toe  '  real  work  of  studying  and  improving 
agriculture  must  rest  with  provincial  departments  '.  It  was  pro- 
posed, therefore,  that  a  department  should  be  created  in  every  prov- 
ince undtr  the  control  of  an  oflBcial  director.  In  accordance,  how- 
ever, with  the  Secretary  of  State's  instructions  the  step  first  taken 
was  the  formation  in  187 1  of  a  new  branch  of  the  imperial  secre- 
tariat which  was  to  deal  with  the  development  of  the  general 
scheme.  This  measure  was  followed  in  1875  by  the  establishment 
of  a  provincial  department  of  agriculture  in  the  North -Western 
Provinces  by  Sir  John   Strachey    who  had  as  a  member  of  Lord 
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Mayo's  Govemmenfe  taken  a  leading  part  in  the  original  pro- 
gramme. Further  development  was  checked  by  the  financial  diffi- 
culties which  were  due  to  the  famine  and  scarcity  prevailing  in 
1876,  1877  and  1878,  and  which  not  only  prevented  new  action  in 
the  provinces,  but  led  to  the  temporary  suppression  of  the  imperial 
department  in  1879.  It  is  interesting,  however,  to  note  that  the 
very  famine  which  thus  arrested  progress  brought  about  the  resus- 
citation of  Lord  Mayo's  scheme  on  a  wider  and  firmer  basis  by 
attracting  renewed  attention  to  the  importance  of  improving  Indian 
agriculture.  The  original  scheme  had  been  initiated  by  the  Com- 
mission which  dealt  with  the  Orissa  Famine.  The  revised  scheme 
was,  put  forward  ten  years  later  by  the  'Famine  Commission' 
which  investigated  the  causes  and  phenomena  of  famine  in  all  parts 
of  India.  The  fact  that  the  creation  of  agricultural  departments 
has  thus  been  twice  due  to  the  deliberate  and  unprejudiced  conclu- 
sions formed  by  special  Commissions  appointed  to  advise  the 
Government  on  the  action  which  should  be  taken  to  cope  with 
famine  and  scarcity,  brings  into  prominent  importance  at  the  pres- 
ent time,  when  the  empire  is  again  suffering  from  a  widespread 
failure  of  the  harvests,  all  questions  relating  to  the  development  of 
the  scheme  for  agricultural  improvement. 

8,  The   Famine  Commission   was   sent   out  in  1878   to  this  , 
country  at  the   instance  of   Parliament  with  a  mission  to   enquire  ( 
"  how  far  it  is  possible  for  Government,  by  its  action,    to  diminish 
the  severity  of  famines  or  to  place  the  people  in  a  better  condition  : 
for  enduring  them.  "     The   Commissioners,  after  a  prolonged  tour  I 
through   India,  submitted  their  report  in  18  SO.     They   gave  pro- 
minent consideration  to  the  desirability  of  extending  railways  and 
communications ;  of  enlarging  the  canal  system ;  and   of  otherwise 
expanding  the  large  protective   works  of  the   country.     They   also 
suggested  the  measures  which  should  be  taken  on    the  actual  occur-] 
rence  of  scarcity  or  famine.     But  the  greater  part  of  their  report j 
was  occupied  with  recommendations  for  the  reform  of  land  adminis-f 
tration  and  for  the  promotion  of  agricultural  improvement.     They/' 
considered  that  agricultural   prosperity  in    ordinary  times  was  the 
best  shield  against  the  difficulties  and  trials  of  a  season  of  drought^ 
and  insisted  on  the  necessity  of  taking  every  measure  which  mighti, 
on  the  one  hand,  prevent  or  minimize  agricultural  loss  and  distress, 
or,  on  the  other  hand,  tend  to  increase  and  improve  the  produce  of 
agricultural  land.     They  advised  that  for    dealing  with  these  mat- 
ters imperial  and  provincial   departments  of   agriculture  should  be 
established. 

4,  In  pursuance  of  the  Famine  Commissioners'  advice  an 
imperial  department  was  created  in  1881,  which  at  once,  under  the 
instructions  of  Her  Majesty's  Secretary  of  State,  took  measures  to 
arrange  with  the  local  Governments  for  the  organization  of  pro- 
vincial departments.  In  an  opening  Resolution  of  1881,  the 
duties  of  the  new  departments  were  summed  up  by  the  Govern- 
ment of  India,  following  the  Secretary  of  Stal-e,  as  agricultural 
enquiry,  agricultural  improvement,  and  famine  relief.  The  third 
of  these  duties,  which  is  concerned  with  the  conduct  of  operations 
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in  the  actual  event  of  scarcity,  has  been  dealt  with  in  the  famine 
codes  drawn  up  in  1882  and  revised  in  recent  years,  and  forms  no 
part  of  the  discussions  now  under  review.  Present  considerations 
are  confined  to  the  measures  which  should  be  taken  to  secure  an 
effective  scheme  of  agricultural  enquiry,  i.e.,  the  collection  of 
agricultural  information,  facts  and  statistics,  and  to  open  the  way 
to  improvements  in  agricultural  methods  aud  practices. 

5.  No  pains  were  spared  by  the  imperial  and  provincial  Govern- 
ments to  subject  the  recommendations  of  the  Famine  GCmmissionerS 
to  the  most  intelligent  criticism  that  could  be  brought  to  bear 
upon  theim.  Every  scheme  or  measure  of  importance  that  was 
from  time  to  time  proposed  or  suggested  was  placed  before  a  con- 
ference at  which  every  province  concerned  was  represented  by 
selected  officials  and  experts  connected  with  the  administration  of 
land  or  with  the  conduct  of  the  agricultural  departments.  Thus, 
in  1882,  a  first  conference  was  convened  at  Calcutta  at  Xvhioh  the 
principles  were  determined  on  which  future  cadastral  surveys 
which  are  the  basis  of  agricultural  statistics  should  be  conducted. 
A  second  general  conferencei  held  at  Calcutta  in  1883,  prepared 
a  scheme  for  the  registration  of  inland  trade  statistics,  and  for 
the  compilation  and  publication  of  agricultural  and  trade  returns. 
A  t^ird  at  Delhi  in  1888  dealt  with  the  important  subject  of 
agricultural  education. 

6.  In  1889,  correspondence  with  Her  Majesty's  Secretary  of 
State  led  to  an  important  event  in  the  history  of  the  agricultural 
programme,  viz.,  the  deputation  to  India  of  a  second  Commission 
from  home  in  the  person  of  Dr.  Voelcker,  consulting  chemist  to 
the  Royal  Agricultural  Society,  whose  mission  was  '  to  advise  on 
the  best  course  to  be  adopted  in  order  to  apply  the  teachings  of 
agricultural  chemistry,  and  in  order  to  effect  improvements  in 
Indian  agriculture. '  Every  branch  of  agricultural  enquiry  and 
reform  was  thus  to  be  open  to  his  examination.  Dr.  Voelcker, 
following  the  example  of  the  Famine  Commissioners,  made  a  tour 
through  India  and  gained  a  general  knowledge  of  the  directions  in 
which  agricultural  enquiry  and  improvement  might  be  developed. 
His  report  may  be  viewed  as  an  amplification  in  detail  of  the  re- 
commendations of  the  Famine  Commissioners,  with  which  in  all 
important  matters  his  views  were  in  general  accord. 

In  every  province  he  had  the  opportunity  of  consulting  the 
local  authorities,  and  before  writing  his  report  had  the  advantage 
of  meeting,  at  Simla,  a  fourth  general  conference  of  delegates  and 
experts  from  all  provinces  whb  went  over  with  him  the  whole 
ground  of  the  Famine  Commissioners'  recommendations  so  far  as 
they  applied  to  agricultural  enquiry  and  improvement.  His  report 
when  received  two  years  later  was  submitted  in  Simla  in  1893,  to 
the  consideration  of  a  fifth  general  conference,  whose  recommen- 
dations have  now  been  separately  discussed  by  a  committee  of  se- 
lected officers  at  the  head-quarters  of  each  province. 

7.  The  Governor  General  in  Council  is  not  disposed  to  regret 
the  time  which  has  been  occupied  by  continuous  deliberation.  The 
scheme  of   1880  was  so  vast  in  its  design,  so  important  in  its 
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objects,  so  wide  in  its  scope,  as  to  demand  that  the  utmost  oare  and 
caution  should  be  bestowed  on  its  full  development.  Material 
progress  has  indeed  lieen  made.  The  earlier  years  ■  of  the  past 
deeade  were  occupied  in  laying  the  foundations  of  agricultural 
enquiry  by  the  organization  of  land. record  establishments,  in 
inauo'urating  investigation  in  many  important  directions,  and  in 
developing  plans  of  agricultural  experiment.  Each  successive 
conference  led  to  further  advance  and  to  new  measures.  But  the 
general  principles  and  policy  by  which  the  whole  scheme  of  agri- 
cultural enquiry  and  improvement  were  to  be  governed  had  not 
been  finally  or  precisely  formulated.  The  very  complete  examina- 
tion of  the  issues  left  for  decision,  which  has  now  been  made  by 
provincial  authorities  and  local  Governments,  places  the  Govern- 
ment of  India  for  the  first  time  in  a  position  to  amplify,  with  fur- 
ther approach  to  precision,  the  instructions  of  the  l<  esolntion  of 
188  1,  in  which  the  duties  of  imperial  and  agricultural  departments 
were  necessarily  sketched  only  in  broad  and  rouj;h  outline.  It 
must  be  understood,  however,  that  progress  has  only  advanced  to 
one  more  stage.  Every  step  that  is  taken  in  future  years  will  lead 
to  further  knowledge  of  facts  and  conditions,  and  will  open  up 
new  issues.  The  time  may  soon  come  when  the  combined  advice 
and  counsel  of  provincial  authorities,  and  of  the  experts  by  whom 
they  are  aided,  will  again  be  required  for  placing  provincial  and 
imperial  governments  in  a  position  to  decide  what  further  measures 
are  necessary  to  secure  safe  progress. 

8,  The  despatch  in  which  the  duties  of  agricultural  depart- 
ments were  formulated  by  the  Secretary  of  State  indicated  the 
desirability  of  postponing  any  general  consideration  of  the  possi- 
bilities of  agricultural  improvement  until  a  proper  system  of 
agricultural  enquiry  had  been  set  on  foot.  The  Government  of 
India,  adopted  this  view.  They  pointed  out,  however,  that  an  inves- 
tigating agency  must  be  established  before  enquiry  could  begin. 
The  -Resolution  of  1881  indicated  that  the  first  measure  must;  be 
the  organization  of  machinery  for  the  continuous  collection  of  facts 
and  statistics  concerning  the  agriculture  of  the  country.  Ten 
years  previously  Lord  Mayo  had  insisted  that  the  "  splendid  local 
machinery  of  which  we  are  in  possession  iu  our  local  establishments 
closely  connected  with  the  operations  of  agriculture,  should  be 
utilized  in  the  collection  and  production  of  those  agricultural 
statistics  which  are  so  essential  to  tbe  development  of  agricul- 
taral  progress."  The  same  opinion  was  held  by  the  Famine  Com- 
missioners, and  was  accepted  by  both  the  Secretary  of  State  and 
the  Government  of  India. 

The  measures  taken  to  introduce  or  improve  laud-reeords 
establishments,  will  form  the  subject  of  the  second  Resolution  ; 
the  system  adopted  to  utilise  their  services  and  the  agricultural 
statistics  supplied  by  them  will  be  dealt  with  in  the  tMrd 
xtesolution. 

9.  But  the  scheme,  of  agricultural  enquiry,  asset  forth  by  the 
i)  amine  Commissioners  and  by  the  Secretary  of  State  in  1880  and 
1»«1,  involved  the  investigation  of  wider  fields  than   that  occupied 
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by  the  facts  and  statistics  of  tbe  land  records.  These  latter,  it  is 
true,  supply  continuous  information  regarding  crops,  irrigation, 
the  occupancy  and  cultivation  of  land,  and  other  circumstances 
connected  with  agriculture,  without  which  no  sound  conclusions 
can  be  formed  as  to  the  general  condition  and  needs  of  each  agri- 
cultural tract.  But,  as  pointed  out  by  the  Famine  Commissioners, 
and  later  on  by  Dr.  Voelcker,  investigation  had  to  be  extended  to 
all  matters  which  affect  agricultural  prosperity.  The  character  of 
soils  and  the  manures  suited  to  them  ;  the  diseases  of  cattle  ;  the 
diseases  of  plants — their  causes,  and  the  means  by  which  they  can 
be  pi^vented,  minimized  or  cured  ;  the  extension  of  irrigation  ;  the 
effect  and  value  of  canal  water  ;  the  improvement  of  fuel  and 
fodder  supplies;  the  reclamation  of  wastelands;  meteorological 
phenomena  ;  economic  products ;  inaprovenient  of  old,  and  intro- 
duction of  new,  staples  and  agricultural  implements ;  possible 
reforms  in  the  methods  and  practices  of  cultivation  :  all  such  sub- 
jects as  these  were  to  form  part  of  the  programme  of  enquiry. 

10.  It  was  evident  that  in  exploring  the  fields  of   investigation 
thus  briefly  sketched,   the   agricultural   departments,  imperial  and 
provincial,  must,  as  the  Famine  Commissioners   had   indicated,  be 
assisted  by  competent  experts.     Some  of    the   ground   indeed  had 
already  been  occupied  by   scientific  investigators  :  thus   for  many 
rears  geological  officers  had  been  engaged  in  ascertaining  the  rocks 
and  strata  of  each  province ;  systematic  botanists  had  explored  and 
arranged  the  flora  of  forests  and   fields;  a  meteorological   depart- 
ment had  laid  the  foundation  of  a  knowledge  of*  the    weather  and 
climates  of  India  ;  while  in  some  provinces,  and  notably  in  Madras, 
measures  had  been  taken  to  investigate   and  improve   agricultural 
conditions.     But  it  was  obvious  that  much    more  was   necessary 
for   the   completion    of   the  programme   of   enquiry,  and  it  was 
equally  clear  that  the  responsibility  of  directing  its  gradual  expan- 
sion  must  be,  for  some  time  to  come,  divided  between  the  imperial 
and  provincial  authorities.     In  other  words,  that  there  must  be  an 
imperial  as  well  as  a  provincial  scheme   of  scientific   enquiry.     In 
many  directions   tbe  work   of   investigation    was    national  rather 
than  local  in  character.     It   demanded   the   services  of   first  class 
experts,  such  as  each  province  could  not  afford  and  did    not  indeed 
separately    require.     The   existing    departments   of  geology   and 
meteorology  were  cases  in  point,     Scientific  research  in  such  fields 
could  not  be  restricted  to   geographical   or   admioistrative    limits, 
and  would,  if  confined  within    narrower  limits  than  those  of  the 
empire,   involve   waste   of   power   and   unnecessary   expenditure. 
Influenced  by  these  views,  the  (government  of  India  accepted  the 
responsibility  of  widening,  under  imperial  direction,  the  scheme  of 
national  investigation,  hitherto  covering  only  a  limited    portion  of 
the  ground  which  had  to  be  occupied.     Thus,  economic    products', 
cattle  diseases,  agricultural  entomology,  were  some  of  the  subjects 
which  were  between    1880   and   1890  brought   for  the   first  time 
under  systematic  enquiry  by   experts   attached  to  the  imperial 
department. 

The   general  character  of  the  national   scheme    of    sciertific 
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enquiry  under  imperial  direction,  the  extent  to  which  it  has  been 
widened,  the  directions  in  which  further  amplification  is  necessary 
or  desirable,  and  the  association  with  it  of  provincial  co-operation, 
form  the  eubjeot  of  the  fourth  Resolution  of  this  series. 

11.  To  provincial  departments,  under  the  control  and  direc- 
tion of  local  Governments,  is  left  the  largest  share  in  the  pro- 
gramme of  scientific  enquiry.  It  embraces  all  such  investigations 
by  experts  as  may  properly  and  usefully  be  confined  within 
geographical  and  administrative  limits  and  includes,  therefore, 
almost  all  enquiries  and  efforts  directly  aimed  at  the  increase  of 
agricultural  produce.  Such  are,  for  instance,  investigations  hav- 
ing for  their  object  the  improvement  of  old,  and  the  introduction 
of  new,  staples ;  the  efifeet  and  value  of  canal  water ;  reform  in 
agricultural  methods  and  practices,  and  the  like.  Enquiries  of  this 
kind  are  dependent  on  local  conditions  of  soil,  climate,  custom, 
etc.,  and  have  often  indeed  to  be  carried  out  at  various  centres 
within  each  province.  Government  farms,  estates  under  the 
management  of  Courts  of  Wards,  estates  belonging  to  Govern- 
ment, farms  of  landholders  willing  to  co-operate  with  the  pro- 
vincial departments  ;  these  are  the  experimental  fields  in  which  the 
local  experts  are  mainly  required  to  work. 

The  general  character  of  the  scheme  of  scientific  enquiry  under 
provincial  direction  will  be  dealt  with  in  the  f ft  A  Resolution, 

13.  The  recommendations  of  Dr.  Voelcker,  of  the  two  confer- 
ences of  1890  and  1893^  as  well  as  of  those  recently  held,  have 
confirmed  the  view  that  investigation  must  precede  improvement. 
But,  as  investigation  proceeds  in  the  numerous  fields  in  which  it 
has  been  or  will  be  inaugurated,  palpable  and  conclusive  improve- 
ments are,  as  experience  bas  shown,  continually  brought  to  light  j 
remedies  for  existing  evils  are  discovered  and  useful  modifications 
of  agricultural  practices  are  ascertained.  Every  efi'ort  should  now 
be  made  to  take  such  measures  as  will  permit  the  country  to 
derive  the  fullest  advantage  from  these  results.  The  most  impor- 
tant matter  is  the  proper  education  of  the  agriculturist.  For  the 
Government  of  India  still  hold  to  the  opinion  expressed  in  the 
opening  Resolution  of  1881,  and  again  in  the  Resolutions  conven- 
ing  the  conferences  of  1890,  1893,  and  1895-96,  that  no  impor- 
tant  reforms  can  be  safely  or  widely  introduced  into  the  agricul- 
tural system  without  the  general  co-operation  of  the  farming 
classes,  whose  inteliigent  and  willing  aid -cannot  be  expected  'until 
their  education  has  been  so  directed  as  to  enable  them  to  appre- 
ciate and,  where  expedient,  to  adopt  the  results  obtained  by 
the  systematic  and  continuous  enquiries  of  experts.'  This  view 
has  been  strongly  confirmed  by  the  various  conferences  which 
have  recently  discussed  the  question,  and  has  been  supported  by 
all  local  Governments  and  administrations  concerned. 

The  subject  of  educational  reform,  so  far  as  it  concerns  agricul- 
tural interests,  will  be  dealt  with  in  the  sw^  Resolution  of  the 
series.  , 

13.  In  the  despatch  of  1881,  in  which  the  views  of  the  Secre- 
tary of  State  on  the  duties  of  the  new  departments  of  Agriculture 
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were  communicated,  attention  was  drawn  to  the  obligation  which 
the  Famine  Commissioners  had  disired  to  be  placed  on  them,  '  to 
render  available  agricaltnral  and  economic  facts  and  statistics  for 
every  part  of  India  in  order  that  Government  and  its  officers  may 
always  be  in  possession  of  an  adequate  knowledge  of  the  actual 
condition  of  the  country,  its  population  and  resources.'  A  wide  in« 
terpretation  must  bj  given  to  this  injunction.  It  must  be  held  to 
mean  that  the  results  of  investigation  in  every  branch  of  enquiry 
whicli  is  taken  under  the  control  of  the  imperial  and  provincial 
departments,  must  be  intelligently  collated  and  published  on  such 
plan  as  will  bring  the  information  gathered  in  an  accessible 
form  to  the  early  knowledge  of  those  whom  it  may  concern. 
Much  has  been  done  in  this  direction,  but  the  development 
of  the  scheme  of  publication  still  stands  in  great  need  of  the 
further  attention  and  co-operation  of  provincial  departments.  The 
measures  which  have  been  taken  or  may  be  required  for  giving 
effect  to  the  injanctions  of  the  1881  despatch  and  for  establishing 
a  sound  system  of  publishing  information  bearing  on  the  condition, 
population,  and  resources  of  the  country  will  form  the  subject  of 
the  seventh  Resolution. 

14.  The  agricultural  conference  of  1893  recommended  in  the 
course  of  their  proceedings  that  the  form  of  the  annual  reports  of 
Agricultural  Departments  should  be  so  revised  as  to  bring  them  into 
greater  conformity  with  the  scheme  of  their  work.  The  subject  was 
not  formally  discussed  at  the  recent  conferences,  in  view  of  the  fact 
that  no  general  scheme  could  be  elaborated  until  the  whole  series 
of  conference  proceedings  had  been  brought  under  the  review  of  the 
provincial  and  imperial  Governments.  But  the  Government  of 
India  is  now  prepared  to  formulate  the  general  principles  on  which 
departmental  reports  should  be  framed,  and  these  will  be  sug- 
gested in  the  eighth  and  final  Resolution  of  the  series. 

15.  The  Resolutions  which  have  thus  been  announced  are  the 
outcome  of  the  experience  and  developments  of  the  fifteen  years 
which  have  passed  since  the  Famine  Commisioners'  report  was, 
under  the  orders  of  Her  Majesty's  Secretary  of  State,  first  made 
the  foundation  of  an  agricultural  programme.  They  purposely 
avoid  instructions  on  matters  of  detail,  bat  aim  at  a  clear  and  full 
definition  of  the  large  and  broad  principles  on  which  the  scheme 
of  agricultural  enquiry  and  improvement  should  proceed.  They 
are  thus  primarily  designed  for  the  guidance  of  officers  in  charge 
of  agricultural  departments  upon  whom  the  duty  of  giving  effect 
to  them  should  be  strictly  imposed.  In  view,  however,  of  the 
importance  which  the  Government  of  India  attaches  to  the 
possession  by  all  officials  of  a  general  knowledge  of  the  policy 
which  has  been  gradually  developed  from  the  Famine  Commis. 
sioners'  recommendations,  the  Resolutions  should,  when  opportu- 
nity occurs,  be  studied  by  alUand  revenue  officials^and  the  Govern- 
ment of  India  suggest  that  they  might  with  advantage  be  made 
one  of  the  subjects  to  be  read  for  the  official  esaminatione  which 
junior  revenue  officers  are  required  to  pass. 

29  A 
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SECOND  RESOLUTION. 
Land  Record  Establishments. 

Ihe  fonDdation  oE  all  land  administration  is  the  field.  More 
specially  must  agricultural  inquiry  and  reform,  which  are  now 
recognized  as  an  integral  part  of  land  administration,  be  based 
upon  the  facts  and  figures  recorded  in  connection  with  each  indi- 
vidual field  of  an  Indian  village.  To  quote  the  words  presented  to 
Her  Majesty's  Secretary  of  State  twenty  years  ago — 

''  India  is  an  agiicultuial  country  composed  of  a  intiltiplieity  of  minute 
holdings,  and  almost  every  subject  which  we  taico  in  hand  in  connection  with 
the  administration  of  the  country  must  be  referred  to  tlie  units  of  which  it  is 
formed.  A  measure  which  makes  a  very  slight  alteration  in  the  condition  of 
each  unit  may  have  a  very  important  effect  on  the  whole  country,  since  what 
may  be  termed  the  atomic  changes  are  combined  by  enormous  multiples.  It 
may  seem  a  little  thing  to  ensure  the  correct  record  of  facts  connected  with  a 
single  field,  but  when  we  consider  that  the  conntry  is  nothing  but  a  congeries 
ef  single  fields,  the  subject  assumes  an  Importance  which  is  apt  to  be  lost  sight 
of  in  discussing  the  manipulation  of  a  village  register." 

The  first  requisite  in  any  programme  for  agricultural  inquiry 
and  improvement  is,  therefore,  the  efficiency  of  the  land-record 
establishments. 

2.  To  each  village  or  group  of  villages  in  this  country  there 
had  always  been  attachsd  a  village  aci^ountant.  His  hereditary, 
duties  are  to  provide  annually  for  each  field  a  correct  record  of 
area,  occupancy,  rent,  crops  and  of  other  facts  and  statistics  called 
for  by  his  official  superiors.  In  some  parts  of  India  a  hereditary 
claim  to  the  office  has  been  scrupulously  maintained.  In  others 
the  hereditary  right  has  been  greatly  weakened  or  entirely  aban- 
doned. But  whatever  may  be  the  position  of  the  hereditary  claim, 
the  hereditary  duties  of  the  office  have  still  to  be  performed,  and 
since  the  conduct  of  land  administration  and  agricultural 
reform  depend  largely  on  the  records  of  the  village  officer  it  be- 
comes a  primary  duty  of  the  authorities  to  take  siich  measures  as 
may  be  necessary  to  secure  his  efficiency. 

3.  As  soon  as  the  subject  came  under  the  special  consideratioi| 
of  the  Government  of  India,  it  was  found  that  in  many  provinces 
the  hereditary  claim  to  the  office  had  been  allowed  to  override 
more  or  less  the  claim  of  the  State  to  the  efficiency  of  the  holder  of 
it  J  that  the  village  officer  was  often  incompetent,  and  not  seldom 
80  incompetent  as  to  require  an  assistant  for  the  performance  of 
his  work ;  that  the  land  records  had  become  incomplete  and  un- 
trustworthy ;  that  in  some  districts  attempts  to  maintain  anything 
like  a  correct  record  had  ceased  ;  that  in  others  ihe  office  itself  had 
been  allowed  to  die  out. 
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It  had  been  proved,  on  the  other  hand,  by  reealts  already  ob- 
tained in  more  than  one  province  that  the  village  registers  coald 
be  made  to  yield  that  pnuctnal  information  of  the  circnmstanccB  of 
every  agricaltaral  tract  which  the  Famine  (-ommissioners  had 
urged  to  be  necessary  for  timely  provision  against  scarcity  ;  that 
the  acconntants  coold  be  trained  to  correct  their  maps  from  year  to 
year  in  accordance  with  facts  upon  the  ground  ;  that  their  records, 
when  carefully  maintained,  tended  to  facilitate  the  work  of  civil 
and  land  revenue  courts,  to  cheapen  litigation,  and  to  provide  every 
person  concerned  with  an  easy  means  of  ascertaining  or  establish- 
ing his  rights  and  interests  in  land.  Jt  had  been  foreseen,  too,  that 
many  direct  economies  thonld  be  effected  by  improving  the  village 
staff ;  that  in  some  of  the  temporarily  assessed  provinces  a  correct 
record  would  mean  a  material  reduction  in  the  cost  of  periodic 
settlements;  that,  by  a  proper  use  of  the  village  agency,  expendi- 
ture ou  field  surveys  alone  might  be  reduced  from  something  like 
Re.  200  to  Rs.  50  a  square  mile ;  and  that  a  series  of  annual 
statistics  extending  over  a  long  period  would  afford  a  safer  and 
broader  basis  for  land  ai^sessment  than  the  facts  and  figures  hastily 
collected  in  a  single  year  at  great  cost  by  hnge  temporary  estab- 
lishments. 

4.  When,  therefore,  in  pursuance  of  the  Famine  Commissioners' 
recommendations  new  departments  were,  under  the  orders  of  Her 
Majesty's  Secretary  of  State,  created  in  each  province  for  the 
purpose  of  dealing  with  agricultural  facts  and  statistics,  as  a  foun- 
dation for  agricultural  improvement,  the  Government  of  India 
desired  that  they  should  be  made  specially  responsible  to  the  local 
Governments  and  administrations  for  the  restoration  and  improve- 
ment of  the  land  record,  and  for  the  competence  and  efficiency  of 
the  officials  by  whom  it  was  to  be  maintained.  This,  indeed,  was 
to  be  their  first  duty.  The  Famine  Commission  held  the  belief,  to 
which  expression  had  been  given  by  Lord  Mayo's  Oovernment  ten 
years  earlier,  that  agricultural  science  applied  to  Indian  soils  could 
materially  increase  the  produce  of  the  land  and  would  thus  go  far 
to  minimize  the  sufferings  of  the  people  in  a  season  of  scarcity ; 
and  it  was  in  this  view  that  they  demanded  the  employm^it  of 
agricultural  experts  and  the  creation  of  agricultural  department^. 
But  it  was  foreseen  by  the  Government  of  India  that  attempts  at 
-  agricultural  development  would  require  many  years  of  continuous 
and  patient  investigation  by  experts  before  they  could  be  expected 
to  yield  important  or  safe  results ;  that  in  many  cases  they  must 
be  based  on  facts  and  figures  which  could  only  be  derived  from 
a  long  serieii  of  correct  maps  and  records,  and  that  everywhere  the 
introduction  of  improvements  into  the  agricultui;al  system  would 
require  the  instmcted  inteliigenee  and  cooperation  of  a  class 
whose  education  had  hardly  yet  begun.  In  the  opening  Kesolntion, 
therefore,  of  1881,  which  prescribed  tbe  duties  of  the  new  depart- 
ments, it  was  laid  down  that  attempts  at  agricultural  improvement 
must  be  for  a  time  subordinated  to  agricultural  enquiry.  This 
meant  that  the  provision  and  the  maintenance  of  correct  maps 
and  records,  upon  which  enquiry  was  to  be  based,  must  be  the  first 
stage  in  schemes  of  agricultural  reform. 
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5.  Auother  important  consideration  justified  this  course.  It 
was  anticipated  that  after  the  excitement  caused  by  the  1878 
famine  had  subsided,  the  time  might  come,  when,  tinder  circum- 
stances o£  financial  pressure,  costly  departments  whose  eflforts 
should  be  confined  to  scientific  experiments  of  an  apparently  unre- 
munerative  character  would  be  subjected  to  hostile  criticism.  It 
seemed  desirable,  therefore,  to  make  every  eflfort  to  turn  the  first 
attention  of  the  new  departments  to  remunerative  work.  It  had 
already  been  argued  that  the  improvement  of  the  land  record  and 
of,  the  machinery  by  which  it  was  maintained  could  at  least 
cheapen  the  expensive  operations  of  surveys  and  settlements,  would 
minimize  the  work  of  law  courts,  and  would  facilitate  the  current 
^business  of  district  administration.  Here,  thein,  was  a  direction  in 
which  the  outlay  might  be  recouped  at  the  same  time  that  a  sound 
foundation  oould  be  laid  for  agricultural  reform. 

The  policy  was  justified  by  subsequent  events.  The  Finance 
Committee  of  1886,  which  included  among  its  members  the  writer 
of  the  Famine  Report  of  1880,  and  was,  therefore,  fully  cognizant 
of  the  important  advantages  of  agricultural  investigation  and  ex- 
periment, came  to  the  definite  conclusion  that  expenditure  on  agri- 
cultural departments  could  not,  under  existing  circumstances,  be 
justified  unless  it  could  be  shown  that  they  were  or  would  be 
directly  remunerative.  The  departments  were  subjected  accord- 
ingly to  this  financial  test.  In  almost  every  case  it  was  found 
that,  independently  of  the  indirect  advantages  derived  from  an 
improved  land  record,  a  direct  financial  saving  was  or  would  be 
effected  aggregating  a  total  of  from  200  or  300  lakhs  of  rupees  ; 
that  the  economy  was  mainly  due  to  the  training,  utilization,  a,nd 
proper  supervision  of  the  village  oSieer ;  that  where  excess  expen- 
diture had  occurred,  it  was  ia  some  degree  due  to  the  partial  exclu- 
sion of  the  village  officer  from  the  scheme,  and  to  the  substitution 
for  him  of  more  expensive  agency.  The  question  then  arose 
whether  in  those  provinces  where  outlay  exceeded  income  the  de- 
partments could  be  retained. 

6.  The  Government  of  India,  in  dealing  with  the  results  of 
the  financial  enquiry,  accepted  the  fact  that  the  indirect  advan- 
tages of  a  land  record  were  so  great  as  to  afford,  even  in  the  one  or 
two  eases  in  which  outlay  was  found  to  exceed  income,  a  strong  plea 
for  the  maintenance  of  the  provincial  departments.  They  recog- 
nized that  the  extent  to  which  the  services  of  the  village  officer 
were  financially  useful  must  vary  with  the  conditions  of  each  prov- 
ince J  that  in  the  permanently-settled  districts  of  Madras  and 
Bengal,  for  instance,  his  charts  and  records  would  not  be  required 
for  purposes  of  assessment  to  the  same  extent  as  elsewhere  j  that 
while,  on  the  one  hand,  in  the  eastern  provinces  a  new  map  was 
called  for  every  year  by  the  fluctuations  of  the  cultivated  area,  due 
to  accidents  of  floods  or  to  the  practice  of  shifting  tillage,  on  the 
other  hand  in  the  great  ryotwari  tracts  of  the  southern  and  western 
presidencies  what  was  justly  termed  'a  magnificent  piece  of 
machinery '  dependent  for  its  solidarity  on  pillars  marking  the 
boundary  of  every  field,  had  been  constructed,  which  would,  if 
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inaintained,  go  far  to  minimize  the  employment  of  the  village 
officer  on  annual  or  periodical  revisions  of  survey. 

Inflaenced  by  Bneh  considerations  as  these,  as  well  as  by  the 
fact  tiiat  in  almost  every  province  the  utilization  o£  village 
establishments  had  been  fonnd  remunerative,  the  Governor  General 
in  Council  did  not  impose  any  further  condition  on  the  mainten- 
ance of  departments  of  land  records  and  agriculture  than  to  require, 
with  the  concurrence  of  Her  Majesty's  Secretary  of  State,  that 
the  maximum  nse  shall  be  made  of  the  village  officer  under  all 
circumstances  in  which  his  employment  can  lead  to  further  economy. 
In  this  view  the  claim  of  the  State  to  his  efficiency  must  be  held 
to  be  paramount  over  all  other  claims. 

7.  In  dealing  with  the  question  the  following  circumstances 
mnst  be  borne  in  mind.  The  class  to  whom,  by  custom  or  by 
right  of  descent,  the  office  belongs  is  intelligent  and  quick  to  learn  ; 
the  status  of  the  hereditary  appointment,  however  poorly  paid,  is, 
where  the  right  is  strictly  maintained,  so  far  an  object  of  ambition 
to  the  members  of  the  family  to  which  it  is  attached,  as  to  justify 
a  condition  that  they  should,  after  a  sufficient  term  of  grace, 
qualify  themselves  for  it ;  that  cheap  educational  institntirns  pro- 
vided at  public  expense  are  available  to  all  who  are  likely  to  be 
candidates  for  the  office ;  that,  according  to  the  evidence  adduced 
at  the  recent  conferences,  supplementary  schools  can,  at  no  great 
cost,  be  established  for  training  them  in  those  special  branches  of 
their  duties  which  lie  outside  the  ordinary  educational  carricninm. 
It  may,  therefore,  safely  be  laid  down  that  after  a  given  date  no 
village  officer  should  be  admitted  to  an  appointment,  who  cannot 
satisfy  the  educational  test  ;required. 

The  test  imposed  must,  in  the  opinion  of  the  Government  of 
India,  include  a  sufficient  knowledge  of  survey  and  mensuration  to 
enable  a  village  officer  to  maintain  correctly  a  map  of  the  circle 
under  his  charge.  Even  in  districts  where  surveys  will  require  least 
revision,  the  village  officer  must  be  competent  to  enter  new  fields 
and  sub-divisions  of  fields  upon  his  map.  But  whether  or  not  he 
is  likely  to  be  called  upon  to  -  execute  an  actual  field  survey,  he 
should  in  any  case  be  made  to  acquire  that  intelligent  comprehension 
of  a  map,  and  of  the  relation  between  a  map  and  the  racords  based 
npon  it,  which  can  only  be  gained  by  practice  in  map  construction 
on  the  field. 

The  Government  of  India  would  have  some  hesitation  in  en- 
forcing this  obligation  if  it  entailed  any  real  difficulty.  But  the 
evidence  adduced  at  the  recent  conferences  and  the  quick  results 
obtained  even  in  provinces  and  native  states  where  the  education  of 
village  officers  had  for  many  years  been  neglected  have  proved  that 
any  school  lad  of  the  class  from  which  village  accountants  are  drawn 
can,  as  a  rule,  be  taught  in  a  few  weeks  all  that  is  necessary  for 
the  field  survey,  under  proper  supervision,  of  any  part  of  a  village. 

8.  The  proceedings  of  the  conferences  indicate  that  the  efficiency 
of  village  officers  has  reached  its  highest  level  in  the  Punjab,  and 
explain  why  this  should  be  the  ca^e.  In  that  province  the  organi- 
zation of   village  establishments  had  been  taken  in  hand  before  the 
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creation  of  the  new  departments  o£  land  records  j  the  hereditary 
claim,  though  not  disregarded,  was  made  strictly  subservient  to 
efficiency ;  close  supervision  was  exercised  over  the  village  officials  j 
the  salary  o£  the  office  was  gradually  raised  ;  and  considerable  en- 
couragement was  given  to  those  who  held  it  by  ensuring  the  pro- 
motion of  the  best  men  to  supervisorships  and  other  higher  appoint- 
ments. The  rules  lay  down  that  at  least  two-thirds  of  the  super- 
visors should  be  taken  from  the  ranks  of  the  village  officers. 

The  Government  or  India  are  not  prerared*to  advocate  that  the 
Punjab  rules  should  be  taken  as  a  precise  model  for  other  provinces, 
but  they  commend  the  principles  underlying  them  as  sound.  They 
think  that  the  time  should  come  when  in  every  province  a  fair  edu- 
cational test  including  competence  to  survey,  should  be  strictly 
imposed ;  adequate  pay  for  the  office  should  be  provided ;  and 
excellence  of  work  encouraged  by  reasonable  promotion  to  higher 
appointments.  They  consider,  however,  that,  on  the  one  hand,  care 
should  be  taken,  in  those  parts  of  India  in  which  the  educational 
standard  of  the  agricultural  population  has  not  reached  a  high  level, 
that  the  status  of  the  village  officer  is  not  so  unduly  raised  as  to 
give  him  too  masterful  a  position  in  the  village  or  gi'oup  of  villages 
uiider  his  charge,  and  that,  on  the  other,  the  admission  of  village 
officers  into  the  ranks  of  their  supervisors  should  not  be  made  so 
free  as  to  endanger  the  high  standard  of  excellence  which  the  con- 
trolling staff  is,  for  reasons  hereinafter  given,  expected  to  attain. 

9.  The  history  of  the  supervisor  is  very  similar  to  that  of  the 
village  officer.  As  in  each  village  there  was,  under  native  rule,  an 
accountant,  so  to  each  of  the  administrative  circles,  containing 
perhaps  one  or  two  hundred  villages  into  which  a  district  was  divided, 
there  was  attached  an  official  whose  main  duty  it  was  to  collate  the 
returns  received  from  village  accountants,  and  to  obtain  such  inform- 
ation of  the  agricultural  and  financial  condition  of  the  circle  as 
might  be  required  for  purposes  of  assessment  and  of  laud  revenue 
administration.  On  investigation  the  original  functions  of  the  office 
were  found  to  have  been  often  forgotten ;  sometimes  the  office  had 
disappeared;  almost  Oi^ery where  the  hereditary  claim  to  it  had 
overridden  all  other  considerations;  not  infrequently  the  incumbent 
was  so  illiterate  or  incapable  as  to  be  unable  to  perform  without  assist- 
ance any  official  duties  at  all  j  and,  as  a  general  rule,  the  duties 
assigned  to  him  were  quite  outside  the  traditional  functions  of  his 
office. 

10.  When  the  reform  of  the  land  record  system  was  taken  in 
hand,  the  first  step  in  almost  every  province  was  to  restore  the 
hereditary  duties  and  functions  of  the  circle  officer.  In  some  parts 
of  India,  where  the  hereditary  responsibilities  had  been  forgotten, 
the  hereditary  right  to  the  office  had  been  nevertheless  even  more 
strongly  maintained  than  that  of  the  village  officer,  and  much  care 
bad  to  be  taken  to  prevent  it  from  being  unduly  interfered  with  by 
the  initiation  of  too  trenchant  reforms.  In  such  cases  older  men 
were  allowed  to  appoint  substitutes  or  educated  relatives ;  time  was 
given  to  the  younger  to  learn  how  to  perform  efficiently  the  real 
duties  of  their  office ;  only  those  of  the  latter  who  were  hopelessly 
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incapable  were  ejected.  At  the  8ame  time  it  was  found  that  a 
material  expansion  of  the  staff  had  become  necessary.  The  exten- 
sion of  cultivated  area,  the  growth  of  popnlationj  the  demand  for 
more  elaborate  statistics,  all  these  and  similar  causes  had  doubled 
the  work  which  had  to  be  done.  The  number  of  circle  officers  that 
had  sufficed  for  the  needs  of  the  earlier  years  of  the  century  was 
wholly  inadequate  now.  In  almost  every  province,  therefore,  the 
staff  was  largely  increased  by  the  incorporation  in  it  of  the  best  of 
the  men  who  had  been  for  some  years  engaged  in  supervising  the 
subordinate  establishments  of  survey  and  settlement  parties  in  the 
field.  These  recruits  bronobt  into  the  ranks  of  the  effete  service 
the  very  experience  which  was  wanting.  They  were  active  men, 
accustomed  to  direct  and  control,  and  experts  in  the  construction 
of  field  maps  and  field  records.  Their  example  proved  of  great 
value  to  the  hereditary  staff. 

The  duties,  partly  peripatetic  and  partly  sedentary,  of  the  office, 
had,  so  far  as  they  had  been  performed,  been  hitherto  amalgamated. 
They  were  now  divided.     The  circles  were  increased  in  number,  and 
the  areas  correspondingly  contracted.     To  each  circle  was   attached 
a  "  peripatetic"  officer  for  inspecting  and  controlling  the  work  of  40  or 
50  village  officers.     At  the  head-quarters  of  each  of  the  administra- 
tive sub-divisions  of  a  district,  perhaps  from  5  to  10  in  number,  and 
each    comprising  £   or    3    peripatetic    circles,    was    located    the 
''  sedentary  ■"  official.     The  younger  and  more  active   of  the  staff 
were  placed  in  charge  of  the  smaller  peripatetic  circles.     The  older 
men  were  assigned  to  the  sedentary  office.     The  main  duties  of  the 
peripatetic  circle  officers  were  to   instruct  the  village  officers ;  to 
examine  their  work;  to  note  and  report  defects;  to  relieve  as  far  as 
possible  the   higher  officials  -from    tlie  necessity  of  personally  in- 
specting the  village  officer's  maps.and  records ;  to  provide  for  his 
circle  quick   and  early  information  of  any    kind   that   might   be 
urgently  called  for  in  connection  with  the  land  or  the  people  upon 
it,  as  well  as  periodical  reports  on  the  agricultural  condition  of  the 
area  under  his  charge ;  and  finally,  to  fulfil  the  various  executive 
duties  which  a  season  of  scarcity  of  famine  might  entail.    The  main 
duties  of  the  "sedentary"   officials  were  to  exaaiine  the   various 
returns  sent  in  from  the.  villages  and  to  compile  them  in  abstract 
forms  for  his  group  of  circles.     At  the  head-quarters  of  the  district 
a  head  supervisor  was  established,  viho  was  to  make  a  similar  compi- 
lation for  the  whole  district  and  to  superintend  generally  the  work 
of  the  whole  staff.     The  functions  oE  the.  higher  officials  and  coven- 
anted officers  were,  as  pointed  out  in  an  imperial  Resolution  of  1 883, 
no  longer  to  include  the  detailed  inspection  of  the  village  officers' 
maps  and  records,  but  were  to  be  confined  to  such  an  examination 
of  the  supervisor's  work  as  would  prove  whether  or  not  their  duties 
of  inspection  and  control  were  being  properly  performed,  and  to  the 
adoption  of  such  measures,  punitive  or  otherwise,  as  might  tend  to 
improve  their  efficiency. 

Such  was  the  general  character  of  the  scheme  of  inspection  and 
supervision  which,  with  due  regard  to  the  varying  condilions  of 
each  province,  has  been  established  in  every  part  of  India,  except 
in   those  permanently-settled  districts  of  Madras  and  Bengal  in 
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which  the  village  officer  has  either  disappeared  or  has  not  been 
brought  under  official  control.  The  proceedings  of  the  recent  con- 
ferences have  noiv  afforded  to  the  Government  of  India  the  oppor- 
tunity of  ascertaining  in  what  directions  the  improvement  of  the 
supervising  machinery  may  in  some  provinces  still  be  possible. 

11.  One  important  matter  is  the  confinement  of  the  supervising 
officers  to  their  proper  functions.  They  should  not,  on  the  one  hand, 
be  allowed  to  perform  the  duties  of  the  village  officers,  or,  on  the 
other,  chose  which  properly  belong  to  other  officials  on  the  district 
staff.  In  some  cases  an  excessive  regard  for  the  hereditary  claims 
of  the  village  officers,  or  a  distrust  of  their  capacity  to  learn,  has 
led  to  the  transfer  of  a  portion  of  the  village  duties  to  the  super- 
vising staff.  The  extravagant  tendency  of  this  procedure  was 
pointed  out  by  the  Ficance  Commission.  In  other  cases  the  im- 
portant duty  of  inspection  has  been  interfeied  with  by  the  practice 
of  using  the  supervisors  for  enquiries  and  reports  on  matters  un- 
connected with  the  village  records.  This  ma)',  as  in  the  Punjab, 
be  checked  by  forbidding  any  order  for  reports  and  enquiries,  other 
than  for  those  prescribed  by  the  rules,  to  be  issued  by  sub-divisional 
or  district  officers.  On  either  hand  a  transgression  of  the  limits 
within  which  the  duties  of  the  office  should  be  confiued.  must  be 
carefully  prevented. 

12.  The  next  point  to  which  attention  may  be  drawn  is  the  proper 
instruction  of  the  supervising  staff  in  survey.     In  the  imperial-  Ro- 

„„     .,  „    ,      ,   .,    „         solution  of  1882*  in  which  the  general 
*  No.  45  S.,  dated  4th    Sep-      „,:„„:„i„„  „„    „i,;„i    4i.„  „  j     i.     i 
tember  1882.  principles  on  which  the  cadastral  sur- 

veys of  the  country  should  be  con- 
ducted and  maintained  were  discussed,  the  advantage  and  economy 
of  utilizing  the  corrections  made  by  the  land-record  staff  in  field 
maps  for  the  periodical  revision  of  topographical  charts  was  pointed 
out.  But  unless  confidence  in  the  accuracy  of  village  field  maps 
can  be  assured  by  professional  supervision,  and  unless  the  maps 
themselves  are  professionally  connected  with  the  survey  stations 
laid  down  throughout  India  by  the  trigonometrical  and  topographi- 
cal departments,  there  may  always  be  a  danger  that  the  details 
supplied  by  the  provincial  establishments  will  not  be  accepted  by 
the  professional  officers  responsible  for  topographical  cartography, 
and  that  the  details  already  mapped  by  the  land-record  staff  may 
have  to  be  mapped  over  again  at  great  and  unnecessary  cost  by 
the  professional  staff.  Hitherto  the  survey  operations  which  have 
been  conducted  in  almost  every  province  have  not  only  supplied 
a  large  percentage  of  recruits,  professionally  trained  in  survey,  for 
the  circle  staff,  but  have  afforded  a  field  for  the  instruction  of  the 
previously  existing  circle  officers.  This  will  not  be  the  case  in 
future,  il  enceforward  a  practical  knowledge  of,  and  experience 
in,  approved  professional  methods  will,  if  precautions  be  not  taken, 
gradually  die  out ;  and,  as  has  already  occurred  in  some  cases,  the 
field  maps  will  become  more  and  more  inaccurate  and  unequal  in 
quality.  It  is  of  importance  that  this  result  should  not  be 
allowed  to  occur,  especially  as,  independently  of  the  requirements 
of  cartography,  the  maintenance  of  field   maps  up   to  a  reasonably 
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fair  standard  is  for  all  purposes .  of  administration  desirable.  It 
is  considered  in  some  provinces  tiiat  the  best  security  agaicst  a 
gradual  decline  ia  the  value  of  field  maps,  whenever  these  have 
been  initially  laid  down  on  professional  lines,  is  the  periodical 
transfer  of  a  limited  nnmber  of  survey  officers  of  responsible  posi- 
tion from  the  professional  staff,  whose  duty  it  should  be  to  pre- 
serve a  knowledge  of  correct  methods  throughout  all  grades  in  the 
land-record  staff  and  to  personally  supervise  or  inspect  all  surveys 
which  are  of  a  materially  more  important  character  than  the  mere 
revision  of  a  village  map.  This  policy  has  been  accepted  in  Mad- 
ras, in  Bombay,  and  to  some  extent  in  the  Central  and  North- 
West  Provinces,  while  very  full  effect  has  been  given  to  it  in  Bur- 
ma, where  the  exceptionally  shifting  character  of  the  cultivation  has 
jnstiBed  the  employment  in  every  district  of  a  superior  officer  who 
is  either  transferred  from  the  Survey  Department  or  is  thoroughly 
trained  in  survey.  The  Governor  General  in  Council  now  desires 
that  the  question  may  receive  full  and  careful  consideration  in 
every  proviuce,  in  which  no  measures  have  yet  been  taken,  for 
providing  for  the  maiatenanee  of  maps  on  a  correct  professional 
basis  and  how  far  the  central  guidance  of  competeat  experts  is 
likely  to  l)e  asef  nl. 

13.  A  third  matter  is  the  improvement  of  the  supervising  staff 
by  securing  for  the  best   men  in  it  a  reasonable  prospect  of  promo- 

„      „„,.,,  .^.    „     .      tion  to    higher  service.     The   advan- 
188^°*      '  **g«s  of  this  course  were  pointed  out 

in  an  imperial  Kesolution  of  1883. 
It  was  then  urged  that  promotion  should  not  merely  be  permissible 
but  obligatory;  that  it  was  not  unnatural  that  vacancies  in  the 
regular  line  should  usually  be  offered  to  those  officials,  or  to  their 
friends,  who  come  most  into  personal  contract  with  the  officers  iu 
wliose  hands  patronage  rests,  and  that  since  the  duties  of  circle 
officers  usually  confine  them  to  outlying  parts  of  the  district,  their 
claim  to  promotion  in  the  regular  line  is  apt  to  be  overlooked  un- 
less a  certaiil  nnmber  of  such  appointments  are  strictly  reserved  for 
duly  qualified  members  of  the  supervising  staff. 

14.  Very  inadequate  effect  seems  to  have  been  given  to  this 
policy  except  ia  the  Punjab,  where  its  success  has  been  marked. 
No  less  than  one-third  of  the  circle  officers  have  been  in  the  last 
few  years  admitted  to  the  higher  revenue  appointments,  and  now 
no  difficulty  is  found  in  attracting  young  men  of  good  family  and 
high  educational  attainments  as  candidates  for  the  Bttpervisorships. 
Sy  degrees  the  educational  test  has  been  raised,  and  the  time  will 
doubtless  come  when  the  appointments  will  be  readily  sought  for 
by  men  who  have  obtained  a  graduate's  degree  at  a  University 
or  a  diploma  at  an  Agricultural  College, 

A  further  advantage  of  the  policy  was  indicated  in  the  1883 
Besolntion.  It  was  contended  that,  as  the  supervising  officials  ac- 
quire from  the  nature  of  their  duties  a  considerable  knowledge  of 
agriculture  and  of  the  condition  and  circumstances  of  theogricul- 
taral  classes,  a  free  flow   of  promotion  from  their  ranks  would 
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infuse  into  the  upper  grades  of  tbe  revenue  service  a  useful  acquaint- 
ance with  the  agricultural  conditions  of  the  districi  or  province 
in  which  they  hold  office.  The  Government  of  India  is  pleased  to 
observe  from  the  proceedings  now  before  them  that  this  view  has 
received  strong  support  from  both  the  conferences  and  the  local 
Governments,  and  that  the  advantage  of  leavening  the  revenue  ser- 
vice with  officials  who  have  learned  their  work  in  the  field  is  fully 
recognized  In  the  Punjab  the  valae  of  the  experience  gnined  by 
a  circle  officer  is  so  thoroughly  appreciated  that  every  candidate  for 
a  revenue  appointment,  whether  a  circle  officer  or  not,  is  made  to 
serve  an  apprenticeship,  which  may  extend  to  two  years,  as  a 
supervisor,  and  the  plan  is  commended  to  the  notice  of  all  local 
Governments  and  administrations. 

15.  A  difficulty  is,  in  some  provinces,  presented  by  the  circum- 
stance that  the  educational  standard  prescribed  for  entry  into  the 
upper  grades  of  the  revenue  service  is  far  higher  than  that  which 
is;  or  can  for  some  time  be,  imposed  for  a  circle  supervisorship. 
The  difficulty  is  greatest  in  those  provinces  in  which  education  has 
been  most  highly  developed,  in  which  universities  are  of  the  longest 
standing,  and  in  which  at  the  same  time  the  inspecting  staff  has 
been  allowed  to  fall  into  the  worst  condition  of  neglect  and  delay. 
While  tbe  revenue  appointments  have  gradually  become  an  object 
of  ambition  to  university  graduates,  the  hereditary  officers  have 
been  filled  by  men  from  whom  no  educational  test  of  any  value  has 
been  required.  The  one  service  has  slowly  advanced,  the  other 
slowly  declined  in  quality;  a  gulf  has  beeu  created  between  the 
two  which  it  is  not  easy  to  bridge. 

In  other  provinces  again,  of  which  the  Punjab  may  be  taken 
as  an  example,  the  measures  taken  to  improve  the  supervisor  class 
were  antecedent  to  the  introduction  of  that  high  education  which 
is  represented  by  a  university.  A  long  period  of  survey  and  set- 
tlement operations,  conducted,  as  a  rule,  without  the  assistance  of 
the  professional  survey  department,  had  created  a  large  supervis- 
ing staff  in  which  existing  circle  officers  were  temporarily  included, 
and  from  which  it  was  easy  to  select  for  transfer  to  the  permanent 
circle  staff,  intelligent  and  capable  recruits  with  the  very  expeiience 
that  was  wanted  for  the  management  and  control  of  village  officers. 
On  the  other  hand,  the  educational  standard  for  higher  revenue 
posts  was,  as  is  still  the  case,  low  in  comparison  with  that  in  prov- 
inces with  universities  of  long  standing.  The  new  men,  with 
their  practical  experience,  were  found  to  be  often  better  and  more 
intelligent  officers  than  many  of  those  occupying  higher  positions 
in  the  regular  establishments.  There  has  been  no  wide  gulf  to 
bridge,  and  the  dovetailing  of  the  two  branches  of  the  service  has 
been,  therefore,  a  simpler  matter. 

16.  The  Government  of  India,  while  recognising  the  fact  that 
the  attainment  of  a  policy  of  perfection  must  be  a  work  of  slow 
growth,  conceive  it  to  be  necessaiy  that  a  '  working  plan'  should 
be  laid  down  for  the  gradual  development  of  a  sound  system,  a.nd 
that  the  wide  breach,  where  it  e^sts,  between  the  peripatetic 
service  and  the  administrative  service  must  be   gradually  narrowed 
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and  eventiually  closed.  In  provinces  which  have  in  recent  years 
undergone  survey  operations,  no  wiser  course  can  probably  be 
followed  tbao  either  to  select  for  the  peripatetic  appointroents 
the  best  of  the  survey  supervisors  who  have  gained  a  practical 
knowledge  of  field  duties,  oc  to  train  existing  circle  officers  up  to 
the  same  standard.  Bat  a  date  should  be  named  after  which  mere 
field  experience  and  an  acquaintance  with  tbe  village  land  records 
should  not,  without  much  higher  qualiBcations  than  these,  admit 
a  candidate  to  a  circle  appointment. 

17.  Taking  a  broad  view  of   the  subject,  the   Government   of 
India  have,  upon  a  review  of   the  conference  proceedings  and   tha 
letters  with  which   they    are  forwarded,   arrived  at  the   following 
conclusions.   They  deem  that  a  serious  obligation  rests  upon  the  State 
to  Qtilize  to  the  utmost  estent  for  the  beuefit  of  the  public   service 
the  educational    system   established  in  the  country ;  that  the  time 
mast  come,  as  indeed  in  some  parts  of  India  it  has  oomc,  when  all 
officials  required  for  the  conduct  of  business  connected  with  the  land, 
excepting   Only  those   whose   duties    are  of  entirely  a   subordinate 
character,   must  attain    the  educational   standard  represented  by  a 
graduate's  degree  or  some  equivalent  diploma;   that  it  is  of  equal 
importance  that  every   official  who  has  to  do  with   land   adminis- 
tration should  have   learned  by  practical   experience  the  conditions 
prevailing  upon  the  land  with  which    he  will  have   to  deal;  that  he 
should  be  familiar  with  its  agricultural  system,   with  the  character 
and  customs  of  the  people  uponit,  with  the  methods  and  principles  on 
which  the  record  of  changing  facts  and  circumstances  is  maintained ; 
that  in  this  view  the  experience  of  the   large  peripatetic  staff  em- 
ployed throughout  the  empire,  to  the  number  of  several  thousands, 
on   dnties  which  ensure    the  requisite   experience,  should    not  be 
thrown  away ;  that  no  opportunity  should  be  lost  of  drawing  from 
its  ranks  selected  men  of  proved  excellence  for  service  in  the  higher 
appointments;  and  that   in   order  to  give  effect  to  this  policy,  the 
educational  standard  of  the   peripatetic  staff  must  be  gradually  so 
raised  as  to  guarantee  the  intellectual  fitness  of  the  men  who  are  to 
be  drafted  from  it.     With  the  advance  of   education,  increasing 
competition    for   pensioned  employment,  and  a  widening  opportu- 
nity  of   promotion   to  the  upper  grades  of   official  service,  there 
will,  in  the  opinion    of    the  Government   of  India,  be  no  need  to 
fear  that   the    field  service   will  fail  to  attract  candidates  of  high 
edncational  attainments. 

Such  a  result  would  be  desirable  in  the  interests  alone  of  the 
maintenance  of  a  correct  land  record  and  of  the  proper  training 
and  control  of  the  village  subordinates  by  whom  it  is  maintained  ; 
but  it  has  an  even  higher  importance  in  securing  the  efficiency  of 
the  higher  official  service  upon  which  the  conduct  of  the  land 
administration  of  the  empire  mainly  devolves. 
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THIRD  RESOLUTION. 

Utilization  of  Land  Rbcoeds. 

1.  In  1874  Her  Majesty's  Secretary  of  State  pressed  upon 
the  Government  of  India  the  desirability  of  utilizing  the  facts  and 
statistics  obtainable  from  village  records  with  the  object  of  collect- 
ing agricultural  information,  and,  in  a  despatch  of  the  following 
year  on  this  subject,  explained  that  the  object  aimed  at  by  Lord 
Alayo's  Government  in  proposing  the  establishment  of  agricul- 
tural departments  had  been  the  establishment  of  a  specific  branch 
of  the  administration  whose  prime  duty  it  should  be  to  suggest 
measures  for  the  development  of  agricultural  industry ;  that  one 
part  of  this  duty  was  to  consist  in  the  collection  of  statistics  which 
might  throw  light  on  questions  of  agriculture  and  on  the  possibi- 
lities of  improving  the  resources  of  the  country ;  that  the  basis  of 
tbe  scheme  should  be  the  utilization  of  the  records  maintained  by 
village  accountants. 

Four  years  later  the  Famine  Commissioners,  adverting  to 
these  injunctions,  confirmed  the  Secretary  of  State's  view,  and  re- 
corded their  opinion  that '  the  revenue  system  in  the  greater 
part  of  British  India  is  such  as  to  present  unrivalled  means  of 
ascertaining  in  the  fullest  manner  all  necessary  facts  relating  to 
agriculture,  but  that  those  means  have  nowhere  been  completely 
utilized  or  made  as  efficient  as  they  might  be. '  They  then  re- 
commended that  a  director  of  agriculture  chosen  for  his  knowledge 
of  the  people  and  particularly  of  the  agricultural  classes  should  be 
appointed  in  each  province  who  would  control  the  land-record 
system  ;  would  advise  the  local  Government  on  all  matters  re- 
lating to  agriculture  and  statistics,  and  superintend  all  measures 
designed  to  improve  the  agriculture  of  the  country.  The  cieatiou 
of  imperial  and  provincial  departments  of  land  records  and 
agriculture  in  and  after  1881  was  designed  to  fulfil  the  objects 
thus  explained.  The  establishment  of  a  sch&me  for  the  efEective 
utilization  in  the  interests  of  agriculture  of  information  obtainable 
through  the  land  records  is  therefore  a  primary  duty  of  the  direc- 
tors of  agricultural  departments.  The  question  was  one  of  the 
most  important  discassed  at  the  recent  conferences. 

3.  The  opening  Resolution  of  1881,  in  which  the  duties  of 
the  new  departments  were  first  described,  explained  that 
an  examination  of  the  Famine  Commissioners'  recommenda- 
tions in  connection  with  agricultural  enquiry  showed  that 
their  final  object  was  to  urge,  as  a  practical  outcome  of  an 
intelligent  scheme  of  investigation,  the  policy  of  maintaining 
agricaltural  operations  at  the  highest  attainible  standard  of 
agricultural  efficiency ;  that  this  policy  included  the  prevention 
of  deterioration  as  well  as  the  attainment  of  positive  improvement  j 
that  it  was  necessary,  therefore,  first  to  localize  every  agricultural 
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defect,  then  to  discover  its  cause,  and,  finally,  to  devise  such  pro- 
tective arrangements  as  may  remove  or  alleviate  its  injurious 
action.  As  an  important  illustration  o£  the  character  of  the 
investigation  which  was  to  be  made,  the  examination  of  each 
agricultural  tract  in  respect  to  its  liability  to  suffer  from  drought 
on  the  one  hand,  or  the  extent  to  which  it  was  or  could  be  protected 
from  drought,  on  the  other,  was  suggested.  The  whole  scheme 
of  investigation  was  afterwards  briefly  designated  as  '  district 
analysis. ' 

8.  The  form  in  which  the  programme  of  investigation  was 
put  forward  in  tbe  1881  Resolution  and  the  special  attention  which 
was  drawn  to  the  desirability  of  mapping  out  the  tracts  of  a  prov- 
ince in  relation  to  their  liability  to  failure  from  drought  led  in 
some  provinces  to  a  misconception  of  the  scheme.  It  was  assumed 
that  a  general  enqniry  into  the  agricultural  condition  of  each 
district  made  once  for  all,  and  a  special  investigation  of  the  liabi- 
lity of  each  part  of  it  to  failoie  from  drought,  would  meet  the  design 
of  the  Biesolntion.  It  was  not  clearly  apprehended  that  the  scheme 
Was  to  be  slowly  and  gradually  worked  out ;  that  one  by  one  every 
agricultural  defect  should  be  in  the  course  of  time  closely  analyzed 
and  carefully  studied  with  a  view  to  the  possible  discovery  of 
remedial  action;  and  that  for  the  purpose  of  ascertaining  the  exist- 
ence and  extent  of  each  defect,  the  utmost  use  should  be  made  of 
the  information  which  the  land  records  could  be  made  to  yield. 
Thus,  while  in  many  parts  of  India  excellent  reports,  maps,  and 
atlases  were  published  in  illustration  of  the  general  condition  of 
each  district,  no  precise  enquiry  was  set  on  foot  as  to  the  agricul- 
tural circumstances  of  each  village  or  group  of  villages ;  as  to  the 
particular  defect  or  defects  which  prevented  each  locality  from 
teaching  *  the  highest  standard  of  agricultural  efficiency  ' ;  or  as  to 
the  possibility  of  remedial  action  in  each  case. 

4.  The  enquiries,  however,  that  were  actually  made  in  some 
provinces  threw  much  light  on  the  position.  They  proved  that, 
notwithstanding  the  hereditary  experience  of  the  Indian  cultivator 
and  the  special  knowledge  which  he  possessed  of  methods  and 
appliances  suited  to  the  locality  in  which  his  crops  are  raised 
many  defects  do  exist  in  the  agricultural  condition  or  system  of 
almost  every  district  which,  if  they  cannot  be  altogether  removed, 
can  at  least  be  considerably  modified  and  lessened.  At  the 
agricultural  conference  of  1890  which  met  Dr.  Voelcker  before  his 
report  was  written,  the  necessity  'of  laborious  investigation 
before  we  can  trace  out  the  causes  which  have  stimulated  develop- 
ment in  some  parts  of  India  and  retarded  it  in  others  '  was  pointed 
out,  and  the  advantage  of  utilizing  village  records  as  a  basis  for 
detailed  enquiry  was  urged.  Dr.  Voelcker's  report  went  far  to 
prove  the  existence  of  innumerable  defects  in  agricultural  condi- 
tions and  practices,  and  the  importance  in  many  cases  of  an  in- 
telligent analysis  of  facts  and  statistics,  and  of  well-organized 
enquiry  from  village  officers.  The  conference  which  reviewed 
Dr.  Voelcker's  report  in  1893  took  the  same  view. 

5.  So  matters  stood  when  the  subject  was  brought  before  tbe 
recent    conferences   for    consideration  and  discussion.     It    was 
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represented  to  them  that  agricultural  failure,  i.e.,  'failure  to  reach 
the  highest  attainable  standard  '  might  be  '  (I)  of  occasional,  (2) 
of  gradual,  or  (3)  of  persistent  character  ' ;  that  it  was  to  be  the 
object  of  the  whole  scheme  of  enquiry  to  minimize  agricultural 
distress  and  agricultural  loss  in  each  class  of  cases  ;  and  that  the 
first  step  was  to  decide  how  far  tb  a  land -records  machinery  could 
be  utilized  in  the  investigations  under  each  head. 

(1)  Occasional  failure  was  explained  as  **  sudden  distress 
due  to  unforeseen  calamity,  such  as  failare  of  rein,  hail,  storm, 
JDUDdatious,  etc.,  requiring,  as  a  rules,  immediate  lelief. "  In 
these  cases  the  land  records  are  of  primary  sei'vice  to  district 
officials  as  indicating  the  extent  and  character  of  the  calamity. 
The  functions  of  the  director  of  the  land  records  department  are 
confined  to  organising  or  to  suggesting  how  to  improve  the 
system  uader  which  prompt  and  continuous  information  supplied 
by  the  records  should  be  brought  before  the  responsible  authorities 
and  to  ascertaining  that  proper  effect  is  given  to  the  system.  It 
is  left  to  the  district  officers  to  take  suitable  action.  The  examina- 
tion which  was  made  at  the  recent  conferences  of  the  measures 
which  have  been  taken  in  the  last  few  years  to  utilize  the  land 
records  for  this  purpose  proved  that  the  system  now  established  in 
every  part  of  India  in  which  land  records  are  maintained  is  ex- 
cellent, and  that  the  results  have  already  been  most  satisfactory. 

(2)  Gradual  failure  was  explained  as  '  gradual  deterioration 
due  to  ascertainable  causes  requiring  early  and  special  measures  of 
prevention  and  relief.'  Considerable  distress  had  been  known  to 
have  occurred  in  many  parts  of  India  in  consequence  of  neglect  to 
relieve  the  population  of  agricultural  tracts  which  had  suffered 
from  cattle  murrains,  from  swamping  due  to  the  interference  of 
drainage  by  railway  embankments  or  canals,  from  the  growth  of  a 
noxious  weed,  and  from  other  causes  which  gradually  reduce  the 
value  of  land  or  affieOt  the  prosperity  of  the  people.  *  In  almost 
every  povince, '  it  was  written,  '  the  detailed  records  now  maintained 
under  careful  inspection  by  village  offieera  provide,  although  in 
scattered  forms  and  in  troublesome  detail,  all  the  information 
necessary  for  indicating  the  serious  deterioration  of  any  agricultural 
tract ;  and  it  only  remains  to  make  provision  for  such  a  clear  and 
simple  abstract  of  the  information  and  statistics  embodied  in  the 
Tillage  registers  as  will  enable  district  officers  to  grasp  the  pertinent 
facts  without  real  difficulty  or  unnecessary  waste  of  time.' 

One  of  the  most  important  result*  of  the  recent  conferences  has 
been  the  practical  adoption  of  this  plan.  In  every  part  of  India, 
in  which  land  records  are  maintained,  a  boot  is  now  to  be  kept  up 
by  each  '  circle  *  officer,  in  which  will  beentered  in  English  figures 
under  appropriate  heads  such  statistics  as  are  calculated  to  show  at 
a  glance  the  advance  or  decline  in  prosperity  of  every  village  ; 
such,  for  instance,  as  the  cultivated  and  irrigated  area  of  the  year, 
the  arrears  outstanding,  the  sales  of  mortgages  of  land,  and  so  on. 
Half  an  hour's  examination  of  a  circle  book  thus  kept  will  indicate 
at  once  whether  a  village  or  group  of  villages  is  declining  in 
agricultural  condition;  and  this  fact  known,  the  cause  of  failure 
can  be  ascertained  and  remedial  action  suggested.     It  is  imnorl"»nt 
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in  tbe  opiniou  of  tbe  Goverument  of  India  that  tbe  recommendation, 
recorded  in  the  proceedings  of  almost  every  conference,  should  be 
adopted,  to  the  effect  that  the  books  should  be  periodically  in- 
spected by  some  responEibleldistrict  official,  so  that  within  very  few 
yeai's  the  condition  of  every  village  should  come  under  intelligent 
review,  and  that  notes  should  be  entered  by  the  inspecting  officer,  ex- 
plaining the  cause  of  any  marked  or  serious  deterioration,  and  of 
any  suggestions  made  or  action  taken  to  meet  the  eas(>.  In- 
dependently of  the  advantages  of  the  system  for  purposes  of  current 
administration  the  series  of  circle  books  thus  maintained  will  form 
an  historical  record  of  great  value  to  officers  who  may  be  hereafter 
called  upon  to  revise  the  assessments  of  land  revenue.  Directors 
of  departments  of  land  records  and  agricnltare  should  be  instructed 
to  consider  it  one  of  their  chief  duties  to  ascertain  that  the  circle 
books  are  punctually  and  intelligently  examined  in  every  district. 
On  the  other  hand,  district  officers  should  be  required  to  com- 
municate to  the  Dirjctor,  for  entry  in  his  office  ledgers,  the  proved 
existence  of  any  serious  agricnltural  deterioration  that  may  have 
occurred  in  a  locality. 

(8)  Persistent  faiiwre  was  defined  as  failure  to  reach  the  highest 
attainable  standard,  due  to  causes  or  defects  of  a  more  or  less  persis- 
tent character,  and  requiring  prolonged  investigation.  Such  causes 
or  defects  are,  it  was  explained,  want  of  irrigation,  frequent  liability! 
to  failure  of  rain,  insufficiency  in  the  wood  or  fuel  supply,  cattle 
diseases,  plant  diseases  and  blights,  want  of  drainage,  the  prevalence 
of  saline  efflorescence,  proved  imperfections  in  agricultural  practices, 
the  want  of  suitable  manures^  and  bo  on, 

6,  It  is  to  this  class  of  cases  that  Dr.  Voelcker's  report  chiefly 
refers.  Many  of  the  defects  such  as  those  enumerated  demand 
scientific  enquiry  by  experts  including  experimental  investigations 
on  the  departmental  farms  or  on  the  estates  of  the  Courts  of  wards 
or  of  landlords  willing  to  assist  in  the  work.  This  branch  of  en- 
quiry will  be  dealt  with  in  the  succeeding  Resolution.  But  the 
land  records  and  the  land  record  establishments  can  often  be  utilized 
for  providing  a  basis  for  more  detailed  enquiry.  Thus,  the  distribu- 
tion of  irrigation,  the  character  of  the  rainfall  in  each  tract,  the 
extent  of  the  wood  supply  can  be  ascertained  from  the  records 
themselves.  Information  as  to  the  occurrence  of  particular  cattle 
and  plant  diseases,  the  areas  affected  by  the  outcrop  of  salts,  facts 
as  to  agricultural  practices,  and  other  agricultural  matters  can  be 
attained  by  well-organized  enquiry  from  the  circle  and  village' 
officers,  to  whom  a  series  of  questions  bearing  on  the  subject  under 
investigation  may  be  oiiculated. 

7.  These  sugge^itions  are  sufficient  to  indicate  the  importance 
of  the  information  which  the  land  records  and  the  land  record  es- 
tablishments can  under  intelligent  direction  be  made  to  yield.  The 
plan  of  enquiry  must,  however,  in  each  case  be  worked  out  by  the. 
director  of  the  agricultural  department  with  the  assistance  of  the  ex- 
pert s  placed  at  his  d  isposal  ;  and  whatever  system  be  adopted, . 
the  work  is  one  which  in  its  broader  aspects  must  extend  over 
periods  of  many  years.     The   necopsJi-v  for  detaileil  enquiries   will 
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probably  never  cease.  Whether  in  the  working  plan  which  is  to  be 
laid  dowD  enquiry  at  any  one  time  should  be  limited  to  one  or  two 
subjects  was  a  question  which  was  discussed  at  the  recent  con- 
ferences, but  will  be  dealt  with  in  the  succeeding  Eesolution.  What 
the  Government  of  India  desire  now  to  insist  upon  is  that,  what- 
ever  may  be  the  agricultural  defect  which  is  brought  under  in- 
vestigation, the  officers  of  the  agricultural  department  should,  as 
a  first  step,  consider  how  far  the  hind  records  and  the  establish- 
ments maiutaining  them  can  be  utilized  for  providing  information 
necessary  to  the  enquiry. 

8.  Although  the  relation  of  land  record  establishments  to 
famine  administration  was  not  included  among  the  questions  placed 
before  either  the  conference  of  1898  or  those  recently  held,  it  must 
not  be  forgotten  that  one  of  the  objects  with  which  the  Famine 
Commissioners  recommended  the  organization  of  those  establish- 
ments as  well  as  of  the  formation  of  provincial  departments  of  agri- 
culture and  land  records  was  in  order  that  the  administrative  and 
executive  officials  responsible  for  dealin?  with  famine  might  at  all 
times  have  at  their  command  both  the  fullest  information  regard- 
ing the  condition  of  every  agricultural  tract  and  the  people  upon  it, 
and  in  seasons  of  scarcity  be  provided  with  a  well-organized  agency 
through  which,  in  the  first  place,  continuous  intelligence  oiE  tiie 
state  of  every  village  and  every  suffering  pet-son  in  it  would  be 
communicated  to  them,  and,  in  the  second  place,  direct  relief  could 
be  incase  of  need  administered  under  their  direction.  These  first 
objects  of  the  land  record  machinery  were  fully  considered  in  the 
famine  codes  drawn  up  in  1882,  immediately  after  the  constitution 
of  the  new  departments  had  been  directed.  Fortunately,  since 
those  codes  were  first  issued  no  serious  famine  or  widespread  scarcity 
has  until  now  afflicted  the  country,  and  time  has  been  thus  given  to 
bring  the  establishments  into  good  working  order.  Their  utility 
has  indeed  been  partly  proved  on  the  occurrence  of  sporadic  distress 
iu  limited  areas  duriug  the  past  15  years.  But  full  evidence  of 
the  immense  advantages  foreseen  by  the  Famine  Commissioners, 
resulting  from  the  existence  of  a  well-organized  "  intelligence  de- 
partment," has  only  been  brought  now  before  the  Government  of 
India. 

9.  The  key  note  of  the  system  is  the  division  of  tie  whole 
country  into  easily  managed  circles  of  50  to  100  villages  each.  It 
has  been  estimated  that  in  the  temporary  settled  provinces  there  is 
at  the  present  time  at  the  disposal  of  the  district  officers  an  army  of 
Bome  200,000  village  officials  who  form  a  well  trained  and  disci- 
plined rank  and  file,  commanded  by  a  stafE  of  5,000  or  6,C00  circle 
inspectors,  who  may  be  well  compared  to  the  commissioned  officers 
of  regiments.  The  duties  laid  down  for  the  latter  in  the  famine 
codes  and  by  provincial  rules  are  that  in  ordinary  years  they 
stiould,  as  already  explained,  provide  the  fullest  information  and 
statistics  regarding  the  crops  and  agricultural  conditions  of  every 
village, — a  duty  which  in  every  province  has  ia  recent  years  been, 
so  far  as  crieumstances  have  admitted,  well  performed;  and  that  in 
times  o!  famine  they  should  at  frequent  intervals  visit  every  village 
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and,  i{  necassiry,  every  house  for  the  purpose  of  ascertaining  whe- 
ther any  person  or  persons  are  sufEtring  from  want  of  food  or  from 
eiokness  ;  whether  relief  is  distributed  in  accordance  with  direo- 
tluns  received  ;  and  whether  private  charity  is  encouraged  and 
organized  ;  that  they  should  promote  the  employment  of  lahonr  on 
agricultural  o  perations  ;  invite  applications  to  construct  wells  and 
other  agricultural  improvements  ;  make  known  the  places  at 
which  relief  works  are  opened,  the  nature  of  each  work,  and  the 
classes  of  persons  to  whom  such  work  is  open ;  conduct  the  dia- 
tribntion  of  gratuitous  relief  to  persons  unable  to  leave  their 
homes  ;  report  on  the  price  of  food,  tlie  stiate  of  the  people  and 
cattle,  the  condition  of  the  water-supply  ;  and  generally  .bring  to 
the  immediate  notice  of  the  district  officials  any  occurrence  deserv- 
ing attention.  In  the  performance  of  these  duties  each  circle  in- 
spector has,  to  aid  him,  some  20  to  40  village  officers. 

10.  Under  the  stress  of  the  present  calamity  by  which  so  many 
provinces  of  the  empire  are  afflicted,  the  services  of  the  land  record 
establishments  have  proved  of  the  greatest  value,  and  have  materi- 
ally reduced  the  d'fficulties  which  on  former  occasions  of  famine  re- 
sulted from  the  absence  of  organized  machinery. 


30  a 


463 


FOURTH    RESOLUTION. 

SCIENIIPIO  AND  NATIONAL  ENQUIRY  tJNDEE  I'MPBRIAL  DIRECTION. 

It  has  been  briefly  explained  in  the  prefatory  Resolution  of  this 
series  that  the  responsibility  for  maintaining  and  developing  a 
'  national  scheme  of  agricultural  enquiry'  devolves  primarily  upon 
the  imperial  department  of  revenue  and  agriculture.  The  term 
'  agricultural  enquiry '  must  here  be  understood  in  its  widest  sense. 
It  must  be  interpreted  to  include  investigations  in  all  branches  of 
science  which  bear  directly  or  indirectly  on  agricultural  interests 
and  on  the  development  of  the  products  of  the  soil,  and  the  word 
'national'  must  be  held  to  apply  to  all  enquiry  which  cannot,  for 
sufficient  reasons,  be  conveniently  confined  within  geog  raphical  or 
administrative  boundaries.  The  national  scheme  of  agricultural 
enquiry  thus  explained  embraces,  so  far  as  it  has  up  to  the  present 
time  been  developed,  the  following  sciences  or  fields  of  investi- 
gation :— 

(1)  Geography     .         .         .  Represented  by  the  Survey  Department. 

(2)  Geology         .         .         .By  the  Geological  Department. 

(3)  Meteorology  .         .         .  (Including  solar,   magnetic  and  astro- 

nomif^al     observationB)      by      the 
Meteorological  Department. 

(4)  Botany  .         .         .  -By  the  «  Botanical  Survey  of  India  ". 
Q5)  Economic  Products         .  By  the  Department  under  the  Keporfcer 

on  Economic  Products. 

(6)  Veterinary  Science  .  By  the  Civil  Veterinary  Department. 

(7)  Bacteriology  .         .  By  the  Bacteriological  Branch  of  the 

Veterinary  Department. 

(8)  Agricnltutal  Science        •  By   the     Department     of   Agricultural 

Chemistry. 

(9)  Entomology  .         •  By  the  National  Museum  at  Calcutta. 

(10)  Statistics       .  .  a  By  th«  Statistical  Department. 

(11)  Forestry        .         •         .By  the  Inspector  General  of  Forests. 

2.  The  chief  consids  rations  which  justify  "the  maintenance  of 
imperial  direction  over  investigations  conducted  in  the  fields  of 
enquiry  eummarized  in  the  preceding  paragraph  will  be  briefly 
noted. 

The  fir  it  consideration  is  that  scientific  investigations  must, 
with  few  exceptions,  be  national  and  not  provincial, — in  other 
words,  that  scientific  research  cannot,  as  a  rule,  be  confined  within 
administrative  boundaries.  In  1890  it  became  necessary  to  point 
out  to  the  Secretary  of  State  how  tlie  system  of  provincializing 
investigation  in  the  field  of  botany  'had  led  to  the  curious 
restriction  of  research  to  special  localities  or  provinces,  while  others, 
forming:  iii  the  aggregate  the  larger  section  of  'the  empire,  had 
been  left  without  investigation  of  any  kind.'  But  inequality  of 
results  is  not  the  only  defect  which  results  from  confining  scientific 
enquiries  to  separate  provincial  action.  The  unnecessary  duplica- 
tion of  labour  is  another   and   perhaps   more   serious  delect.     For 
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example,  the  economic  prodacts  of  two  adjacent  provinces  are  to 
a  material  decree  the  same,  the  exceptions  forming  but  a  small 
percentage  of  the  whole.  A  cattle  murrain,  again,  may  be  due  to 
identical  causes  thronghout  India.  It  would  be  a  waste  of  labour 
that  simultaneous  enquiries  should  be  made  by  scientific  experts  as 
to  the  botaDical  character  of  the  same  plant  in  iwo  coatignous  areas, 
or  that  the  bacteriological  origin  of  an  epidemic  should  be  sought 
for  at  great  cost  to  the  State  at  every  provincial  centre.  Such 
work  can  be  done  once  for  all  at  one  place  for  at  least  a  group  of 
provinces. 

The  second  consideration'  is  the  importance  of  securing  first 
class  experts  for  pnrposes  of  scientific  research.  The  value  of 
results  depends  mainly  on  the  competence  and  qualifications  of  the 
investigator,  especially  in  a  country  in  which  conditions  vary  much 
from  those  prevailing  in  Europe.  In  view  of  this  circumstance  and 
of  the  financial  impossibility  of  providing  every  province  with  a 
staff  of  first  class  and  highly  paid  experts  in  each  branch  of  scientific 
research,  it  becomes  necessary  to  place  scientific  investigation,  as 
a  rule,  under  central  direction. 

The  third  consideration  is  that  scientific  investigation  must  be 
conducted  on  the  basis  of  a  well-considered  working-plan.  The 
development  of  the  scheme  cannot  be  entirely  left  to  the  occasioual 
and  partial  initiation  of  individual  governments.  In  the  despatch 
of  1890,  already  quoted,  it  was  shown  that  the  distribution  of 
scientific  research  has  hitherto  been  unequal,  both  in  relation  to  the 
sciences  represented  and  to  the  areas  covered  by  it,  partly  because 
no  authority  had  been  made  responsible  for  iuitiating  research  in 
new  fields,  and  partly  because  action  taken  io  one  province  had  not 
been  taken  in  others.  Systematic  botany,  for  instance,  in  some 
provinces,  and  systematic  geology  throughout  India,  have  been 
strongly  represented  for  a  long  series  of  years,  whereas  the  study  of 
the  useful  and  economic  products  of  the  country  and  the  practical 
investigation  of  minerals  had  until  very  reeeotly  been  neglected, 
while  in  some  of  those  fields  in  which  modern  science  has  in  recent 
years  been  working  in  Europe,  such  as  for  instance  that  of 
bacteriology,  research  has  hardly  commenced. 

3.  In  accepting  the  rosponsiliility  for  the  general  direction  and 
control  of  the  scheme  of  national  research,  the  Government  of 
India  have  no  desire  to  exclude  the  co-operation  of  local  Govern-, 
ments  and  Administrations.  They  would,  on  the  contrary,  wish  to 
obtain  their  advice  and  assistance  at  every  important  step  that  may 
be  taken  towards  the  development  of  the  scheme,  and  to  receive  for 
favourable  consideration  any  suggestions  for  initiating  or  extending 
scientific  research,  of  which  the  importance  may  be  shown.  Nor 
will  they  refuse,  whenever  circumstances  may  admit,  to  transfer 
any  expert  attached  to  an  imperial  department  to  the  temporary  or 
psirtial  control  and  direction  of  the  provincial  authorities.  Effect  has 
indeed  in  recent  years  been  given  to  this  policy  by  placing  ofiScerp 
of  the  geological  and  botanical  departments  for  a  definite  period 
under  the  orders  of  a  local  Government,  and  again  by  arranging 
that  the  services  of  certain  officers  of  the  meteorological  department 
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E^hould  be  ehared  by  the  imperial  and  provincial  autboritits,  Tbus 
the  rational  character  of  the  scheme  of  research  does  not  altogether 
preclude  provincial  independence  and  co-operation. 

4.  In  1881,  when  the  orders  of  Her  Majesty's  Secretary  of 
State  were  received  for  the  creatiou  of  agricultural  departments 
upon  which  the  responsibility  of  organizing  a  seheme  of  enquiry- 
was  to  be  placed,  the  position  was  found  to  be  this  : — Geographi- 
cal exploration  was  in  the  hands  of  a  large  imperial  department  of 
survey;  geology  was  represented  by  a  well  equipped  staff  of  im- 
perial experts;  research  in  systematic  botany  was  confined  to  Ben- 
gal and  the  North- Western  Provinces.  A  meteorological  depart- 
ment comprised  one  imperial  oflScer  and  four  officers  partly  ioiperial 
and  partly  provincial.  Astronomical,  magnetic  and  solar  observa- 
tions were  shared  by  Madras,  Bombay  and  the  Government  of  India. 
Forestry  was  represented  by  provincial  and  imperial  departments. 
No  other  science  found  a  place  in  the  scheme.  Since  I8S1  material 
expansion,  sometimes  of  the  investigating  stafE,  sometimes  of  the 
programme  committed  to  them,  has  been  effected.  A  brief  account 
will  now  be  given  of  the  measures  which  have  been  taken  for  the 
development  of  enquiry  iu  each  field  of  investigation  since  that 
year. 

5.  Qeographp  was  in  1881  represented  by  a  well  equipped  and 
important  survey  department,  of  which  the  cost  to  the  State  con- 
siderably exceeded  20  lakhs  a  year.  The  programme  which  it  bad 
undertaken  Was  a  large  one,  and  may  be  briefly  described  as  the 
trigonometrical,  the  topographical,  and  the  cadastral  surveys  of 
India.  In  1881  tbe  first  of  these  great  surveys  had  almost 
approached  completion.  Considerable  progress  had  been  made  in  the 
second,  while  the  third  was  shared  with  local  Governments,  each  of 
the  presidencies,  for  instance,  having  separate  cadastral  departments 
of  a  professional  character.  At  the  same  time  the  reoenbly  intro- 
duced policy  of  financial  decentralization  augmented  tbe  tendency 
in  many  provinces  to  effect  cheap  cadastral  surveys  with  non-pro- 
fessional establishments,  thus  entailing  a  danger  that  the  provin- 
cial maps  could  no  longer  be  accepted  for  embodiment  in  the  geo- 
graphical charts  of  the  professional  department. 

Previously  to  1881  financial  considerations  had  required  that 
imperial  expenditure  on  geographical  survey  should  be  reduced. 
An  immediate  limit  of  20  lakhs  had  been  laid  down.  But  the  sud- 
den reduction  of  a  long  established  service  was  found  impossible, 
and  shortly  after  1831  the  alternative  was  adopted  of  diverting  a 
large  portion  of  the  stafi  from  unremunerative  to  remunerative 
work.  The  latter  was  found  in  the  detailed  surveys  of  forest  and 
of  agricultural  lands.  For  this  purpose  local  Governments  were  in- 
vited to  permit  the  professional  parties  to  lay  down  for  each  district 
a  skeleton  map  which  should  be  scientifically  connected  with  the 
stations,  of  the  trigonometrical  charts,  as  a  basis  for  the  field  or 
cadastral  maps  plotted  in  by  the  cheaper  agency,  and  were  asked  at 
the  same  time  to  utilize  the  survey  officials  for  instructing  the  local 
surveyors.  This  policy  was  carried  out  to  its  fullest  extent  in  the 
Central  Frovinces,  where  almost  the  entire  survey  was  conducted  on 
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tlieee  pnnciples.  Partial  effect  was  given  to  it  in  the  North- 
western Provinces,  Burma  and  Assam.  Nothing  conld  be  done  in 
pvovinces  in  which,  as  in  the  Punjab,  cadastral  maps  were  approach- 
ing Completion  by  a  well  trained  local  agency,  but,  on  the  other 
band,  in  provinces  where  the  local  agency  had  not  been  trained, 
much  of  the  field  plotting  itself  had  to  be  done  by  the  professional 
surveyors. 

The  advantage  to  geographical  science  of  the  system  advocated 
is  that  wherever  the  field  maps  have  been  thus  professionally  con- 
nected with  the  trigonometrical  stations,  new  topographical  details, 
entered  from  time  to  time  as  changes  in  the  features  of  the  land 
surface  may  reqiiire  in  the  field  maps,  can  ba  at  once  transferred  to 
the  geographical  charts. 

Simultaneously  with  the  development  of  the  large  geographical 
scheme,  as  represented  by  the  three  important  branches  of  survey, 
other  scientific  work,  such  as  tidal  observations,  latitude  investiga- 
tions, and  cartographical  development,  has  been  carried  on  by  experts 
of  the  department. 

In  the  meantime  the  staff  of  the  imperial  department  has  been 
gradually  reduced,  and  will,  as  the  demands  on  it  diminish,  be 
brought  under  further  contraction.  At  rpesent  the  recent  annexation 
of  Upper  Burma,  the  development  of  the  North-Western  frontier, 
the  opening  uf  a  cadastral  survey  in  Beno:al,  the  new  requirements  of 
forest  departments  and  the  uncompleted  portion  of  the  topographical 
scheme  in  the  older  provinces,  form  an  extensive  programme,  for 
the  execution  of  which  large  establishments  are  still  required. 

6.  Qe6logy  has  for  many  years  past  been  represputed  by  a 
strong  corps  of  experts  which,  till  1881,  was  mainly  devoted  to  the 
scientific  examination  of  rocks  and  strata.  After  lK81,  the  policy 
was  introduced  of  directing  the  attention  and  labours  of  the  geolo- 
gical officers  also  to  practical  investigations.  In  1893,  the  depart- 
ment was  reorganized.  Scientific  exploration  was,  as  a  basis  for 
the  study  in  detail  of  the  mineral  resources  of  the  country,  still  to 
hold  the  first  place,  but  a  small  section  of  the  officers  employed,  in- 
cluding, whetiever  required,  experts  imported  for  temporary  employ- 
ment, was  set  apart  for  the  special  examination  of  mineral  fields. 
Changes  were  made  in  the  rules  under  which  recruits  admitted  into 
the  department  were  required  to  undergo  practical  training  in  mines 
or  in  kiboratories.  At  the  same  time  the  principle  of  decentraliza- 
tion was  so  far  adopted  as  to  admit  of  the  serviced  of  a  geological 
officer  being  temporarily  transferred  fur  sufficient  reasons  to  any 
provincial  Governmpnt.  Recently  an  inspector  of  mines  has  been 
attached  to  the  department. 

7.  Meteorohgy  was,  in  1881,  represented  partly  by  an  imperial 
and  partly  by  provincial  departments.  The  Famine  Commissioners 
laid  much  stress  on  the  promotion  of  meteorological  enquiry.  It 
was,  they  wrote,  of  primary  importance  ^hat  meteorological  obser- 
vation should  not  only  be  maintained  in  complete  efficiency,  but 
al^b  80  strengthened  and  improved  as  to  encore  the  early  and  punc- 
tual supply  of  information  to  officials  and  to  the  public  of  weather 
conditions  and  prodpeefs.     Protection  against  famine,  the  safety  of 
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Ehipping,  warning  against  floods,  were  objects  to  be  held  in  view. 
Since  1881  the  department  has  been  materially  etrengtbened.  A 
second  European  expert  has  been  attached  to  the  central  ofl5ce.  A 
complete  system  of  warning  signals  has  been  established  along  the 
coasts.  The  number  of  observing  stations  has  been  considerably 
increased  inland.  Information  is  brought  by  telegraph  from  116 
instead  of  as  formerly  from  50  of  the  principar  stations ;  detailed 
statistics  illustrated  by  charts  are  daily  despatched  by  post,  and  an 
abstract  of  them  by  telegram,  to  every  part  of  India.  The  character 
and  causes  of  meteorological  phenomena  which  occur  on  the  con- 
tinent or  on  the  adjacent  seas  are  being  carefully  worked  out. 

The  provincial  ofiScers,  who  have  other  local  duties  not  con- 
nected with  meteorology  to  perform,  conduct  their  meteorological 
work  in  co-operation  with  and  under  the  general  guidance  of  the 
central  department  and  furnish  the  local  Governments  with  such  sup- 
plementary details  as  they  may  require. 

8.  Botany,  like  geology,  is  a  science  which  has  been  oflBcially 
represented  from  the  earlier  years  of  the  century.  But,  as  was  long 
the  case  in  Europe,  investigation  was  confined  to  the  field  of  syste- 
matic botany,  I.e.,  to  the  collecting,  arranging  and  naming  of  speeips 
and  varieties  of  plants.  Physiological  botany  and  the  economic 
and  agricultural  uses  of  plants  were  not  made  the  subject  of  organ- 
ized enquiry.  As  systematic  botany  was  at  one  time  a  favourite 
occupation  of  most  men  with  scientific  training  and  tastes,  much 
bad  been  done  independently  of  official  agency  by  medical 
officers  and  others  in  many  parts  of  India.  But  no  organized 
scheme  had  ever  been  worked  out  for  the  whole  country.  In  1881 
two  officers,  one  at  Calcutta  and  one  at  Saharanpur,  were  officially 
engaged  on  completing  the  botanical  survey  of  Indian  plants,  but 
their  labours  were  practically  restricted  to  the  two  provinces  of 
Bengal  and  the  North-Western  Provinces  in  which  they  were  located. 
In  1885  a  third  officer  was,  at  the  request  of  the  Government  of 
Madras,  attached  to  that  Presidency.  Thus,  of  all  India,  only 
three  provinces  were  included  in  the  area  of  botanical  enquiry. 

In  lS90  the  Government  of  Indiii,  in  communication  with  the 
Kew  authorities,  expanded  the  scheme  of  botanical  investigation. 
The  Calcutta  officer  was  placed  at  the  head  of  a '  botanical  turvey  of 
India ;  '  the  entire  empire  was,  for  the  purposes  of  the  survey, 
divided  between  the  three  experts,  with  the  occasional  assistance  of 
a  fourth  in  Bombay;  botanical  investigation  was  to  take,  as  far  as 
possible,  a  practical  direction  ;  and  the  officers  of  the  provincial  de- 
partments of  agriculture  were  to  co-operate  with  the  botanical  officers 
in  arranging  working-plans  of  enquiry. 

Whether  in  view  of  the  needs  to  be  met  in  other  branches  of 
scientific  investigation  the  staff  employed  on  the  botanical  survey 
of  India  can  always  be  maintained  at  its  present  strength,  is  a 
question  which  is  still  under  consideration. 

9.  The  economic,  products  of  India  had  not  previously  to  1881 
been  brought  under  systematic  investigation.  Much  scattered  in- 
formation had  been  embodied  in  official  and  private  publications,  in 
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scientific  juuinals  and  the  like,  but  was  of  little  practical  use,  be- 
cause it  had  not  been  collated  and  published  in  any  accessible  form. 
Advantage  was,  therefore,  taken  of  the  various  requisitions  made 
for  collections  of  the  products  of  India,  on  behalf  of  a  series  of  in- 
ternational exhibitions  ending  with  the  Indo-Colonial  Exhibition 
of  1886,  to  allot  to  an  expert  official  the  dnty  of  making  a  full  col- 
lection for  all  India,  illustrated  by  a  catalogue  raisonnee  which  has 
recently  been  completed  and  published  as  a  '  dictionary  of  the  econ- 
omic products  of  India.'  The  work  has  occupied  10  years.  In 
1887  the  appointment,  hitherto  a  temporary  one,  was  made  per- 
manent. The  collections  were  placed  in  the  national  musenm  at 
Calcutta,  and  the  officer  holding  the  appointment,  whose  duties  had 
been,  pending  the  completion  of  the  dictionary,  confined  to  the  col- 
lation of  matter  already  recorded,  is  noiv  engaged  in  making  sup- 
plementary investigations  regarding  those  economic  products  in 
respect  to  which  information  is  wanting  or  incomplete. 

10.  Telerinary  «c»VMce.—ThiB  includes  the  investigation  of 
animal  diseases,  and  of  the  means  by  which  th  ey  may  be  prevented  or 
cured.  The  enquiry  is  one  of  great  importance  to  agricultural  in- 
dustry. The  annual  loss  due  to  animal  disease  has  been  estimated 
in  crores  of  rupees.  It  has  indeed  been  officially  stated  by  the 
local  Government  of  one  of  the  northern  provinces  that  in  the 
course  of  any  five  years  the  destruction  caused  by  rinderpest  alone 
was  greater  than  that  caused  by  drought. 

Up  to  the  year  1881  the  only  step  taken  towards  serious  inves- 
tigation was  the  appointment  in  1868  by  Lord  Mayo's  Govern- 
ment of  an  important  Commission  whose  report  fully  confirmed 
the  necessity  of  further  enquiry  and  of  well  organized  measures. 
No  further  action,  however,  was  taken  until  1890,  when  proposals 
were  sanctioned  by  Her  Majesty's  Secretary  of  State  involving 
the  attachment  of  a  veterinary  officer  transferred  from  the  military 
staff  to  every  province  and  of  two  officers  with  central  duties  to 
the  imperial  department  of  revenue  and  agriculture.  A  scheme 
was  then  drawn  up  for  a  so-called  veterinary  survey  of  cattle  and 
of  cattle  diseases.  The  survey  is  primarily  directed  by  one  of  the 
imperial  officers  who  is  engaged  with  the  co-operation  of  the 
provincial  officers  in  collecting  and  collating  information  through- 
out India  regarding  the  various  breeds  of  cattle  and  other  animals 
useful  to  agriculture  in  the  country  and  of  the  diseases  to  which 
they  are  subject. 

1 1.  Bacteriology. — Simultaneously  with  the  veterinary  survey 
investigation  is  being  made  as  to  the  possibilities  of  preventing  or 
curing  cattle  disease.  The  treatment  of  many  diseases  is  known 
and  veterinary  schools  under  the  direction  of  the  piovincial  officers 
have  now  been  established  at  almost  every  provincial  centre  for 
the  instruction  of  native  practitioners.  A  lead  in  this  direction 
had  indeed  already  been  given  in  Bombay,  the  Punjab  and  Madras. 
Sut  no  successful  method  of  dealing  with  the  most  fatal  and 
destructive  epidemics,  such  as  anthrax,  rinderpest,  and  surra — a 
disease  confined  to  hot  and  moist  climates — had  yet  been  discovered. 
Three  posbible  systems  of    dealing  with   them  had,  from   time  to 
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time,  been  sagrgested  which  may  be  summarized  as  exterminatioti, 
segrieg-ation,  and  inoculation.  The  first  of  the  three,  extermination 
of  diseased  or  suspected  animals,  is  the  method  in  which  most 
coufidenie  is  placed  in  European  countries,  but,  owing'  to  religious 
prejudices,  is  impossible  in  India.  The  second,  segregation  of 
infected  animals,  cannot  be  effected  without  legislative  measures 
and  a  larpe  staff  of  inspectors  or  police.  Various  proposals  have 
since  1881  been  submitted  to  the  Government  of  India  for 
legislative  action,  but  have  been,  with  the  general  concurrence  of 
all  local  Governments  consulted,  condemned  in  view  of  the  harrass- 
ment  to  the  people  and  the  great  expenditure  to  the  State  that 
they  would  entail.  The  third  measure,  inoculattoo,  which  demands 
bacteriological  investigation,  is,  therefore,  the  only  preventive 
measure  that  may  be  possible,  except  indeed  in  those  cases  in  which 
medicinal  cures  can  be  discovered.  In  this  view  the  services  of  a  com« 
petent  expert,  Dr.  Lingard,  were  obtained  from  home,  and  a  bacterio- 
logical laboratory  was  established  at  Poona.  The  climate,  however^ 
not  proving  favourable  for  laboratory  investigation,  the  institution 
was  transferred  to  a  colder  site  in  the  Himalayas.  In  the  mean- 
while the  character  and  causes  of  the  destructive  epidemic,  known 
as  surra,  of  which  the  wide  distribution  had  not  hitherto  been 
suspected,  and  which  is  due  to  a  blood  parasite,  of  which  the  life- 
history  could  be  worked  out  in  any  climate,  were  investigated  by 
the  expert  at  Poona,  and  the  valuable  results  o£  his  researches 
have  already  been  pnblished. 

The  Government  of  India  is  now  considering  the  desirability 
of  strengthening,  by  the  addition  of  a  second  expert,  the  bacterio- 
logical staff  attached  to  the  HimaJayan  laboratory.  Rinderpest, 
which  was  declared  by  Lord  Mayo's  Commission  to  be  more 
destructive  than  all  other  diseases  put  together,  and  which  is 
suspeettd  to  be  probably  amenable  to  vaccination,  will  be  the 
primary  subject  of  investigation.  The  enquiry  is  one  to  which 
special  importance  is  attached,  in  view  of  the  fact  that  it  can  only 
be  ronducted  in  a  country  in  which,  like  India,  the  slaughter  of 
suspected  animals  is  not  compelled  by  law.  The  discovery  where- 
ever  made  of  an  effective  vaccine  for  rinderpest  would,  therefore,  be 
a  boon  to  every  country  in  the  worlds 

12.  Agricultural  science  is  a  field  in  which  provincial,  as  ficn- 
trasted  with  national  enquiry,  can  be  usefully  carried  on.  Indeed 
most  of  the  work  must  be  done  by  local  observers  and  experts. 
Nevertheless  it  was  deemed  that,  as  arged  by  a  conference  of 
provincial  officers  in  1885,  the  services  of  a  first  class  agricultural 
chemist  of  European  reputation  as  an  investigJitor  of  many  diflScult 
problems  of  importance  connected  with  soils  and  cultivation  through" 
out  India,  would,  if  attached  to  the  imperial  department,  be  of 
considerable  use.  His  main  duties  would  be,  in  consultation  with 
provincial  ofiBcers,  to  co-ordinate  scientific  investigations,  to  initiate 
enquiries,  to  cocstrnct  working-plans  for  provincial  farms,  and 
generally  to  guide  with  his  advice  the  course  of  experiment  and  to 
preserve  continuity  of  action,  He  was  intended  indeed'  to  be 
little  more  than  the  professional  adviser  of   provincial  departments. 
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li  was  in  pursuance  of  correspondence  with  Her  Majesty's 
Secretary  of  State  on  this  subjeec  that  Dr.  Voeleker  was  deputed 
by  the  Royal  Agricultural  Society  of  Great  Brifain  to  '  advise  on 
the  best  course  to  be  adopted  in  order  to  apply  the  teachings  of 
agricultural  chemistry  to  and  in  order  to  effect  improvements  in 
Indian  agiiculture.'  He  fully  confirmed  the  advice  of  the  1885 
conference.  He  gave  a  lone  list  of  questions  which  demanded 
scientifie  investigation  j  dwelt  on  the  necessity  of  scientific  advice 
to  provincial  departments ;  explained  the  advantage  of  central 
direction  for  the  preservation  of  continuity ;  recommended  that 
instruction  in  agricultural  chemistry  should  be  provided  for 
national  colleges  of  agriculture  j  and  urged  that '  general  agricultural 
enquiry  *  could  not  be  conducted  without  men  who  had  made 
agricultural  chemistry  a  particular  study.  The  conference  which 
met  Dr.  Voeleker  in  1890  supported  his  opinion  that  an  expert 
was  required  for  purposes  of  scientific  investigation  independently 
of  the  needs  of  agricultural  education,  Acting  on  this  advice  the 
Governo^eut  of  India  applied  for  the  services  of  two  experts — one 
for  assisting  in  the  conduct  of  laboratory  experiment  and  for 
lecturing  in  agricultural  colleges  ;  the  other  for  the  more  important 
duty  of  guiding  general  agricultural  investigation.  The  valuable 
report  which  Dr.  Voeleker,  himself  an  agricultural  chemist,  had 
made  on  the  general  conditions  and  needs  of  Indian  agriculture, 
gave  sufficient  promise  that  the  measure  would  lead  t9  the  ultimate 
development  of  the  sound  working-plans  of  scientific  enquiry  and 
experiment.  Two  experts  selected  by  Dr.  Voeleker,  under  whom 
they  had  served  as  assistants,  were  accordingly  deputed  for  a  term 
of  five  years.  SuflBcient  time  has  not  yet  been  afforded  to  judge 
of  the  practical  success  of  their  mission. 

13.  Ewtomolog^  is  2k  science  which,  as  applied  to  agriculture,, 
must  be  held  to  include  investigation  into  the  causes  of  all  plant 
diseases.  The  loss  occasioned  by  diseases  of  plants  is  even  greater 
than  that  caused  by  diseases  of  animals.  For  instance,  the  value 
of  wheat  annually  destroyed  by  the  weevil  alone  is  estimate!  at 
some  crores  of  rupees.  As  in  the  case  of  cattle  diseases,  there 
are  two  distinct  biamohes  of  enquiry — the  one  a  survey  ,  of  plant 
diseases,  the  general  distribution  and  character  of  each,  and  the 
extent  to  which  damage  is  caused  by  them  ;  the  other  an  investi- 
gation as  to  the  causes  of  each  disease,  and  as  to  the  possibilities 
of  prevention  or  remedial  action. 

Again,  the  diseases  themselves  must  be  classed  under  two 
broad  divisions,  viz.,  those  which  are  due  to  insect  pests,  of  which 
the  life  history  is  known,  or  can  with  comparative  ease  be  worked 
out,  and  those  which  are  due  (o  obscure  blights,  of  which  the 
origin  and  traasmigiations  are  imperfectly  understood. 

Up  to  1888  entomology  had  not  been  represented.  And  since 
that  year  the  only  agency  which  the  Government  of  India  has  had 
the  opportunity  of  employing  on  research  in  this  field  has  been 
one  of  the  officers  on  the  staff  of  the  national  museum  at  Calcutta, 
by  whom  a  survey  of  the  insect  pests  injuriously  aff-ectiug  agdeul- 
iure  was  commenced  in    1S8S  in  coirespondence  and  cousulta.tioQ 
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with  the  officials  of  provincial  departments  of  agriculture,  and  by 
whom,  under  the  direction  of  the  Trustees,  a  great  deal  of  valuable 
information  as  to  the  character  and  distribution  of  insect  pests  has 
since  been  collected  aud  published.  The  importance  of  prosecuting 
such  enquiries  with  vigour  under  competent  experts  has  been  urged 
at  many  of  the  recent  conferences,  and  the  question  of  expanding 
the  scheme  of  iuvestigation  with  the  view  of  covering  the  whole 
ground  of  enquiry  is  under  the  consideration  of  the  Government 
of  India. 

The  subject  is  one  which  has  received''  considerable  attention 
in  the  United  States  under  the  direction  of  the  Washington 
agricultural  bureau,  and  it  is  satisfactory  to  learn  from  the  reports 
published  by  the  Indian  museum  officer  that  many  of  the  entomo- 
logical enemies  to  agriculture  are  common  to  India  and  America, 
and  have  been  more  or  less  successfully  combated  to  the  material 
advantage  of  agricultural  interests  in  the  latter  country.  Practical 
results  ought,  therefore,  when  the  agricultural  community  are 
sufficiently  educated  to  accord  their  co-operation,  to  be  quickly 
achieved. 

14.  Statistics  naay  properly  be  included  in  any  scheme  of 
scientific  research,  and  occupy  indeed  the  first  place  in  the  pro- 
gramme committed  to  the  special  departments  created  under  the 
orders  of  Her  Majesty's  Secretary  of  State  in  1881.  The  com- 
mercial and  agricultural  statistics  of  each  province  had,  from  the 
time  when  they  were  first  collected,  beeii,  as  a  rule,  reviewed  and 
turned  to  practical  use  by  the  local  authorities,  but  no  measures 
had  until  recently  been  taken  for  their  comprehensive  examination 
and  review  by  any  central  bureau.  In  1895  proposals  were 
submitted  to  and  sanctioned  by  Her  Majesty's  Secretary  of  State 
for  the  constitution  of  au  imperial  department  of  statistics. 

It  was  explained  in  the  Resolution  announcing  this  measure  that 
the  disconnected  manner  in  which  provincial  statistics  had  hitherto 
been  compiled  and  published  seriously  detracted  from  their  value  j 
that  their  intelligent  examination,  collation,  and  discussion  was 
necessary  in  order  to  secure  uniformity  and  to  render  them  as  use- 
ful as  they  might  and  should  be;  and  that  *;hey  would  henceforth 
be  placed  under  the  control  of  an  officer  skilled  in  such  matters  who 
would  deal  with  them  continuously  upon  a  uniform  plan,  and 
would  collate  and  publish  the  results  in  a  properly  digested  form. 
The  first  series  of  reviews  will  shortly  be  issued  by  the  newly- 
constituted  statistical  bureau. 

15.  Forestry  is  a  science  which  has  during  the  last  20  years 
received  much  practical  attention.  A  properly  organized  depart- 
ment was  created  in  1864,  ~and  has  from  that  time  continuously 
been  under  the  central  guidance  of  expert  officials  brought  from 
Germany,  to  which  country  India  owes'the  successful  introduction 
of  scientific  forestry  into  this  continent.  The  executive  adminis- 
tration of  forests  in  each  province  is  in  the  hands  of  the  local 
authorities,  but  the  imperial  Government  has"  nevertheless  a  large 
share  in  developing  the  system  and  principles  ujwn  which  the 
science  of  forestry  is   practically  applied.     All  forest  officers  may 
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be  said  now  to  be  experts,  and  for  the  most  part  their  scientific 
investigations  are  carried  out  under  the  direction  of  the  local  Govern- 
ments whom  they  serve.  On  the  other  hand  the  education  of  the 
European  ofiBcers  in  the  science  of  forestry  is  provided  for  at  a 
college  supported  by  the  imperial  Government  in  England,  and  of 
the  native  oflBcials  at  a  national  school  directed  by  an  imperial 
oflScer  in  India.  All  schemes  for  the  management  and  develop- 
ment of  provincial  forests  technically  called  '  working-plans '  are  in 
their  scientific  aspect  scrutinized  and  corrected  by  imperial 
officers :  and  the  forests  themselves  are  periodically  visited  by  an 
imperial  Inspector  General  with  a  view  to  the  guidance  of  the 
executive  officials  in  the  scientific  investigations  which  are  to  deter- 
mine the  character  of  the  trees  adapted  to  each  locality  and  climate 
and  the  appropriate  treatment  of  them.  Finally,  it  is  the  task  of  the 
Government  pf  India  to  formulate,  in  consultation  with  local 
Governments  and  the  imperial  experts,  the  broad  principles  upon 
which  the  scheme  of  investigation  and  development  is  to  be  based. 

16.  The  share  in  the  national  scheme  of  the  agricultural  en- 
quiry which  devolves  primarily  upon  the  imperial  authorities  has 
now  been  explained ;  the  measures  taken,  since  the  new  department 
was  created  in  18S1,  towards  the  expansion  and  promotion  of 
scientific  and  agricultural  enquiry  under  central  direction  have 
been  briefly  described ;  and  the  position  in  which  the  programme 
now  stands  has  been  roughly  indicated.  There  are  still  many 
defects  in  the  general  scheme.  It  is  still  unequal  and  incomplete. 
What  may  be  termed  the  older  sciences — geography,  geology, 
and  botany — continue,  for  instance,  to  occupy  a  much  greater  share 
of  the  State  expenditure  devoted  to  scientific  investigation  than  the 
newer  sciences  which  comprise  researches  into  the  obscure  diseases 
of  animals  and  plants.  Long  standing  departments  have  profited 
by  the  traditional  respect  which  has  been  paid  to  them.  Those  of 
more  recent  birth  have  had  to  struggle  against  financial  difficulties 
and  against  the  opposition  which  is  necessarily  offered  to  anything 
new.  The  Government  of  India  have  not  omitted  to  take  under 
consideration  the  question  of  equalizing  the  claims  of  each  branch 
of  scientific  enquiry,  and  will  as  time  goes  on  take  such  oppor- 
tunities as  may  ofEer  themselves  of  expanding  investigation  in  the 
more  modem  fields  of  research. 

17.  The  Government  of  India  cannot,  however,  work  alone. 
In  view  of  the  considerations  which  have  been  explained  they 
are  compelled  to  initiate  and  organize  under  central  direction  the 
various  departments  of  national  enquiry  which  have  been  described, 
but  the  work  that  is  done  in  the  field  requires  the  active  and 
sympathetic  co-operation  of  all  local  and  provincial  authorities^ 
As  already  indicated,  this  principle  has  been  recognized  by  the 
Government  of  India  in  decentralizing,  so  far  as  it  has  been 
possible,  the  operations  of  the  survey,  of  the  geological  and  of 
other  departments,  of  which  the  officers  have  been  temporarily  placed 
under  the  orders  of  provincial  authorities.  The  occasion  is  now 
taken  to  explain  to  local  Governments  and  Administrations  the 
material  aid  which  can  be  given  to  the  development  and  to  the 
efEective  working   of  the  scheme  by   the  active  co-operation   and 
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intelligent  advice  of  the  provincial  departments  of  agriculture. 
Already  in  the  proceedings  of  the  recent  conferences  the  Govern- 
ment of  India  is  pleased  to  observe  that  strong  recommendations 
have  been  recorded  in  favour  of  promoting  active  research,  in  con- 
nection with  the  nature,  prevention,  and  cure  of  plant  diseases  due  to 
insect  pests  and  other  more  obscure  causes.  So,  too,  at  the  agricul- 
tural conference  of  1893  a  request  was  made  that  botanical  investi- 
gation might  be  made  to  take  a  more  practical  direction.  Appeals 
such  as  these  for  the  extension  and  development  of  scientific  enquiry 
from  departments  and  officials  who  have  the  opportunity  of 
observing  in  the  course  of  their  field  duties  the  real  needs  of  the 
agricultural  community  will  at  the  same  time  assist  the  Govern- 
ment of  India  in  developing  the  scheme  of  investigation  in  right 
directions  and  strengthen  their  hands  in  organizing  on  a  sound 
basis  a  staff  of  scientific  investigators. 

13.  But  the  duties  of  agricultural  deipartments  will  not  end 
here.  The  officers  of  the  departments  should  take  every  opportunity 
of  working  out,  in  conference  and  personal  consultation  Tvith  the 
expert  investigators,  a  plan  of  operations,  and  of  assisting  them  in 
obtaining  the  facts  and  statistics  which  they  may  require.  Thus 
in  the  case  of  botany  they  should  explain  to  the  botanical  expert 
when  he  visits  or  is  invited  to  the  province  in  what  directions 
further  information  is  required  regarding  agricultural  plants,  and 
should  assist  him  to  compile,  and,  if  necessary,  to  publish  a  complete 
account  of  the  field  crops,  fodders,  and  other  useful  products  of  the 
locality.  Similar  action  may  be  taken  in  the  case  of  minerals  in 
consultation  with  the  geological  officers.  Again,  they  should  make 
themselves  acquainted  with  the  measures  being  taken  by  the  veter- 
inary officers  for  the  survey  and  study  of  cattle  disease,  and  should 
assist  them  in  obtaining  the  information  which  they  may  wish  to 
collect  from  agriculturists.  They  should  bring  to  the  notice  of 
the  reporter  of  economic  products  any  facts  and  details  which  are 
likely  to  bs  of  interest  to  him,  and  supply  him  freely  with  informa- 
tion under  all  branches  of  their  work  which  it  may  be  desirable 
for  him  to  publish ;  they  should  bring  to  the  notice  of  the  forest 
officers  or  of  the  authorities  responsible  for  the  administration  of 
land  the  needs  of  each  locality  'for  ^forest  or  fodder  reserves, 
and  should  assist  them  to  devise  useful  schemes  by  which  require- 
ments may  be  met.  Above  all,  they  should  take  the  utmost  ad- 
vantage of  the  advice  and  guidance  of  the  agricultural  experts 
attached  to  the  imperial  department  whose  services  have  been 
freely  placed  at  their  disposal  by  the  Government  of  India,  and 
who  themselves  stand  in  need  of  the  local  knowledge  and  special 
experience  which  only  the   provincial   officers  possess. 

If  during  the  next  few  years  the  active  and  intelligent  co- 
operation of  the  provincial  officers  is  thus  accorded  to  the  various 
departments  and  experts  who  are  engaged  in  the  investigations 
which  directly  or  indirectly  are  required  by  agricultural  interests, 
the  Government  of  India  are  assured  that,  with  the  advice  and 
assistance  of  local  Governments  and  Administrations,  they  will  be 
able  to  effect  material  progress  in  the  great  national  work  of  scien- 
tific research. 
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SOIEIITIPIC   AND   LOCAL   ENQUIRY   UNDER  PROVINCIAL   DIRECnoN. 

1.  It  is  important  to  bear  in  mind  that  the  creation  of  agri- 
cultural departments  in  India  has  been  dne  to  the  occurrence  of 
famine?.  The  Commissions  appointed  on  the  occasion  of  two 
serious  famines,  in  1866  and  1878,  to  advise  the  Goverbment  on 
the  action  to  be  taken  for  the  mitigation  of  distress  caused  by- 
failure  of  harvests  in  the  future,  recommended,  as  a  principal  mea" 
sure,  the  creation  of  agricultural  departments  for  the  institution  of 
scientific  enquiry  and  experiment  which  should  lead  to  the  gradual 
increase  of  the  food-supply  of  the  country  and  to  the  greater  sta- 
bility of  the  agricultural  outturn.  The  scarcity  by  which  so 
many  parts  of  the  empire  have,  in  the  present  year,  been  afflicted 
brings  renewed  importance  to  the  main  object  for  which  agricultural 
departments  were  designed,  and  imposes  fresh  responsibility  upon 
all  local  Governments  and  Administrations  to  give  the  fullest  pos- 
sible effect  to  the  policy  advocated,  a  policy  which  was  explained 
in  the  Famine  Commission's  report  of  1830  in  the  following 
words  :^ 

*  Our  report,'  they  wrote,  'has  clearly  shown  how  greatly  agricul- 

*  ture  pxedominates  over  all  other  interests  and  employments  in 
'  which  the  people  are  engaged ;  how  essential  we  think  it  that  tech- 

*  nical  agriculture  should  be  called  in  to  enable  the  productive  power 
'  of  the  soil  to  be  applied  in  the  most  effective  manner,  not  merely  to 
'  add  to  the  wealth  of  the  country,  but  also  to  secure  a  food-supply 
'  which  shall  keep  pace  with  the  increase  of  the  population.' 

2.  In  the  opening  Eesolution  of  1881,  in  which  the  programme 
of  the  new  department  constituted  was  set  forth,  the  Govern- 
ment of  India  endorsed  this  view;  they  explained  that  the  chief 
aim  set  before  agricultural  departments  by  the  Famine  Commis- 
sioners was  '  the  maintenance  of  agricultural  operations  at  the  highest 
attainable  standard  of  eflSciency.'  They  admitted  that  the  first  step 
must  be  the  organization  of  machinery  by  which  facts  and  statis- 
tics could  be  collected ;  that  the  ascertainment  of  agricultural 
defects  was  necessary  before  remedies  could  be  provided  to  cure 
them;  that  the  departments  themselves  must  be  made  financially 
useful  to  the  administration  previously  to  embarking  upon  schemes 
involving  material  expenditure  j  that  as  it  would  only  be  through,  and 
by,  the  native  community  that  agricultural  improvements  could,  on 
any  important  scale,  be  carried  into  the  country,  measures  must  be 
taken  to  secure  their  co-operation  by  a  proper  system  of  intelligent 
instruction  in  the  schools;  but  they  agreed  that  when  preliminary 
action  had  been  taken  to  attain  these  objects,  the  principal  efforts 
of  the  departments  were  to  be  directed  to  ascertaining  how  agricul- 
tural defects  could  be  cured ;  by  what  methods  agricultural  produce 
oould  be  increased,  and  by  what  measures  the  stability  of  the  agri- 
cultural outturn  could  be  strengthened  and  maintained. 
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8.  During  the  first  few  years  after  the  constitution  of  the 
provincial  departments  the  Government  of  India  were  content  to 
know  that  the  new  establishments  were  devoting  their  main  at- 
tention to  the  organization  of  the  system  under  which  agricultural 
facts  and  statistics  were  to  be  collected  with  a  view  to  their  utiliza- 
tion— firstly,  for  the  introduction  of  remunerative  reforms  into  the 
land  revenue  administration;  and  secondly,  as  a  basis  for  agricul- 
tural experiment  and  improvement.  They  proposed,  however,  that 
when  BuflBcient  progress  had  been  made  in  this  direction,  renewed 
attention  should  be  drawn  to  the  main  object  for  which  the  new 
departments  were  created.  And  an  earlier  occasion  than  that  now 
presented  would  have  been  taken  to  discuss  with  local  Governments 
and  Administrations  the  general  plan  on  which  agricultural  experi- 
ment and  reform  should  proceed,  but  for  the  desire  of  Her  Majesty's 
Secretary  of  State  that  on  a  matter  of  such  great  importance  to 
the  country  the  opinion  of  an  acknowledged  agricultural  expert 
should  first  be  obtained.  It  was  in  accordance  witk  this  view  that 
Dr.  Voelcker,  the  consulting  chemist  to  the  Royal  Agricultural 
Society,  was  deputed  to  this  country  with  instructions  *  to  advise  on 
'  the  best  course  to  be  adopted  in  order  to  effect  improvements  in 
'Indian  agrici;lture.'  Acknowledging  the  judiciousness  of  a  measure 
which  was  designed  to  prevent  the  inauguration  of  extravaf>ant 
and  ill-considered  schemes  of  agricultural  reform,  the  Government 
of  India  deemed  it  wise  to  take  the  utmost  advantage  of  Dr> 
Voelcker's  mission  by  inviting  local  Governments  and  Administra- 
tions to  depute  such  officers  and  experts  as  might  be  most  compe-. 
tent  to  assist  him  with  their  combined  advice  to  meet  him,  on  the 
conclusion  of  his  first  tour  round  India  in  1890,  at  a  general  con- 
ference, the  object  of  which  was  declared  to  be  '  to  secure  the  enun-r 
ciation  by  the  Government  of  India  of  those  general  principles 
which  it  is  required  to  lay  down  in  such  form  as  will  prima  facie 
bo  acceptable  to  local  Governments.'  Dr.  Voelcker  availed  him- 
self of  the  advice  of  the  conference,  of  the  value  of  which  he  recorded 
his  acknowledgments,  in  the  exhaustive  report  which  he  submitted 
two  years  later  and  in  which  he  recommended  that  positive  action 
should  be  taken  in  many  directions.  Again  the  Government  of 
India  considered  it  desirable  that,  before  dealing  with  these  recom- 
mendations, or  formulating  principles  based  upon  them,  a  second 
conference  of  selected  officers  and  experts  from  all  provinces  should 
be  assembled  in  1893  to  di-cuss  the  measures  finally  suggested  by 
Dr.  Voelcker.  The  Government  of  India  were  thus  constrained  to 
await  not  only  the  recommendations  of  Dr.  Voelcker  himself  and 
of  the  conferences  which  examined  his  proposals,  but  also  the  views' 
and  opinions  of  local  Governments  and  Administrations  before 
endeavouring  to  formulate  the  principles  upon  which  the  agricul- 
tural reforms  advocated  by  the  Famine  Commissioners  should  be 
attempted.  In  order  to  ensure  a  full  and  careful  consideration  of 
the  questions  concerned  conferences  -were  held  for  a  third  time  in 
each  province  during  the  recent  cold  weather.  The  time  has  now 
come  when  His  Excellency  in  Council  is  in  a  position  to  announce 
the  general  plan  upon  which  the  provincial  departments  of  agricul- 


Scieniijic  and  locai  engutty  untter  ptovineinl  direction.     48l 

ture  should  be   called  upon  to    base  their  efforts    to  fulfil  the  prin-* 
cipal  object  for  which  they  were  designed  and  created. 

4t  There  is,  perhaps,  nosubjectupon  which  more  diverse  opinions 
have  been  expressed  than  that  of  the  possibility  of  improving  under 
official  direction  the  agricultural  conditions  of  India.  It  has  been 
held  that  the  natives  of  an  oriental  country  have  learned  by  experi- 
ence the  methods  best  suited  to  their  own  soils  and  cHmate;  that 
practices  successful  in  the  western  are  unsuited  to  the  eastern 
hemisphere ;  that  the  lessons  taught  on  an  English  farm  have  no 
bearing  on  the  cultivation  of  an  Indian  field ;  that  the  labour-saving 
machines  of  Europe  and  America  are  useless  in  a  country  where 
manual  labour  is  extraordinarily  cheap;  that  interference  with  the 
indigenous  system  of  agriculture  is  dangerous ;  and  that,  above  all, 
officials  who  have  had  no  agricultural  training  are  less  suited  than 
any  others  to  direct  or  suggest  reforms. 

While  admitting  that  these  and  similar  argdmentd  requite 
that  great  caution  should  be  exercised  in  framing  official  schemes 
for  the  improvement  of  agrietilture  in  any  part  of  the  empire,  the 
Government  of  India  cannot  allow  them  to  be  accepted  as  barring 
the  prosecution  of  official  effort.  The  time  has  indeed  arrived 
when  neither  the  imperial  nor  provincial  Governments  are  justified 
?n  taking  up  any  such  position.  Putting  aside  all  other  considera* 
tions,  the  strong  expression  given  to  opposite  views  by  the  two 
Commissions  appointed  by  Her  Majesty's  Secretary  of  State  to 
advise  the  Indian  Government  on  these  matters,  viz.,  by  the 
Famine  Commission  of  1880  and  by  the  special  expert  sent  out  ten 
years  later — views  confirmed  by  conferences  of  selected  officers  and 
experts  from  all  provinces — has  practically  taken  the  decision  of 
the  issue  out  of  their  hands.  At  the  Same  time  the  Government  of 
India  are  convinced  on  independent  grounds  that  official  direction 
of  efforts  aimed  at  agricultural  reform  will  be,  and  indeed  has  been, 
in  this  country  productive  of  practical  results  of  importance.  It  is 
true  that  hitherto  in  accordance  with  the  deliberate  policy  put  for* 
ward  in  1831,  and  for  the  reasons  already  explained,  the  attention  of 
agricultural  departments  in  the  provinces  has  been  diverted  from, 
i:ather  than  directed  to,  positive  agricultural  reforms ;  that  they  have 
been  urged  to  effect  financial  economies  and  to  organize  careful 
schemes  of  agricultural  enquiry  before  entering  upon  a  serious 
campaign  in  the  field  of  agricultural  experiment ;  that  they  have 
been  told  not  to  expect  widespread  results  until  the  educational 
system  of  the  country  has  been  improved.  Nevertheless  in  some 
provinces,  and  notably  in  the  two  presidencies  of  Madras  and  I'iom- 
bay,  not  only  has  considerable  advance  been  made  in  establishing 
schemes  of  useful  and  scientific  experiments  under  the  direction  of 
competent  experts,  but  examples  have  been  forthcoming  of  their 
financial  value  to  the  State  and  to  the  agricultural  community. 
Failures  have,  it  is  true,  been  numerous,  btit,  as  pointed 
out  at  the  Bombay  C6nference,  a  failure  means  at  least  success 
in  setting  a  doubtful  question  at  rest,  while  one  financial  success 
outweighs  the  cost  of  many  failures.  A  few  instances  noticed  in 
the  proceedings  of  the  recent  conferences  or  in  Dr.  Voeloker's 
report  may  be  given  of  substantial  and  profitable  resnlts  which, 
amid  many  failures,  have  followed  agricultural  investigations 
officially  directed. 
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6.  (1)  la  18?7  a  conference  attended  by  oflSeers  of  the  geological 
and  of  the  revenue  and  irrigation  departments  of  more  than  one 
province,  of  whom  two  were  the  late  and  present  secretaries  of  the 
imperial  department  of  revenue  and  agriculture,  was  held  in  a  dis- 
trict of  the  North- West  Provinces  for  the  purpose  of  discussing 
the  possible  methods  of  reclaiming  lands  rendered  unculturable  by 
an  excess  of  salts..  There  are  in  various  parts  of  India,  and  espe- 
cially in  the  north,  several  thousands  of  square  miles  of  lands  thus 
excluded  from  cultivation.  An  elaborate  scheme  of  experiments, 
including  flooding,  drainage,  the  application  of  chemical  and  other 
manures,  and  various  methods  of  agricultural  treatment,  was  laid 
down  by  the  conference,  and  was  carried  out  by  experts  of  the 
agricultural  and  irrigation  departments.  After  some  years,  a 
system  of  treatment,  within  the  reach  of  any  enterprising  agricul- 
turist, was  developed  which  admits  of  the  profitable  reclamation  of 
saline  lands  hitherto  condemned  as  unculturable.  Although  the 
widespread  extension  of  the  process  of  such  profitable  reclamation 
cannot  be  expected  until  the  land-owning  classes  have  been  so 
educated  as  to  take  spontaneous  interest  in  the  work,  yet  the  results 
obtained  have  proved  that  a  material  addition  to  the  cultivated 
area  of  the  country  can,  in  the  course -of  time,  be  made,  and  that 
saline  land  once  thoroughly  reclaimed  may  be  made  capable  of 
producing  excellent  crops.  It  is  estimated  that  every  hundred 
square  miles  that  can  be  recovered  will,  if,  as  is  often  the  ease,  the 
land  is  within  reach  of  the  canals,  produce  annually  upwards  of  a 
million  of  maunds  of  food-grains. 

(2)  In  Bombay  the  Agricultural  Department  undertook  the 
introduction  of  European  methods  of  manufacturing  dairy  produce. 
A  Swiss  expert  was  imported  and  experiments  were  set  on  foot. 
The  following  account  of  the  results  is  given  in  the  proceedings  of 
the  recent  conference  held  in  the  Bombay  Presidency.  '  No  enquiry 
'  was  necessary  to  prove  the  superiority  of  the  English  and  continen- 
'  tal  methods.  What  was  essential  was  tio  popularize  the  improved 
'  methods  and  teach  the  use  of  improved  machinery.  Local  dairies 
'  were  established  at  Poona  and  Bombay.  The  demonstration  was 
'  successful,  and  as  success  was  secured  the  departmental  dairies  were 
'closed.  Up  to  date  about  five  lakhs  of  rupees  worth  of  improved 
'  dairy  machinery  has  been  imported  and  the  improved  methods  have 
'  spread  throughout  India.     Milk  separators  are  now   privately  set 

*  up  in  villages  on  railway  lines  and  the  separated  cream  imported  to 
'  cities,  where  it  is  made  up  into  butter  whence  it  is  largely  exported 

*  to  foreign  countries.   The  price  of  milk  in  out-lying  villages  has 
'  risen  and  milch  cattle  have  increased  in  number.' 

The  success  obtained  in  Bombay  led  to  the  temporary  transfer 
of  the  Swiss  expert  to  the  North-West  Provinces,  where  within  two  or 
three  years  he  was  established  on  the  very  saline  lands  which  were 
visited  by  the  conference  of  1877  and  which  have  been  since  con- 
verted into  a  profitable  dairy  farm  whence  dairy  produce  is  now 
exported  to  Assam,  Baluchistan,  and  other  remote  parts  of  India. 

(3)  Another  experiment,  initiated  in  1885  at  the  instance  of 
the  Agricultural  Department  in  a  district  of  the  North-West  Prov- 
inces, and  referred  to  m  Dr.  Voelcker's  report,   has  borne   fruitful 
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tesnlts  which  have  been  recently  noticed  by  the  local  Government. 
Land  '  which  was  mostly  a  net-work  of  ravines  affording  grazing  of 
the  poorest  description'  was  experimentally  enclosed  as  a  fuel  and 
fodder  reserve.  An  expenditure  of  S3, 000  has  at  the  end  of  10 
years  brought  in  an  annual  income  of  over  fil,000  from  the  wood 
and  grass  raised  in  what  had  been,  as  Dr.  Voeleker  observed,  sim- 
ply waste-land.  There  are,  it  is  believed,  several  hundreds  of 
square  miles  of  waste  ravine  lands  on  the  banks  of  the  large  rivers 
of  Northern  India,  of  which  the  reclamation  would  be  of  material 
advantage  to  agricultural  interests,  and  the  success  of  the  experi- 
ment has  already  led  to  the  extension  of  the  system  in  similar 
tractSi 

(4)  One  more  example  may  be  given  of  material  finaheial 
J^esults  obtained  by  investigations  conducted  on  a  scientific  basis 
tinder  oflBcial  direction.  Between  1870  and  1880  careful  field-to* 
field  enquiries  were  made  in  the  North- West  Provinces  and  latef 
on  by  the  agricultural  and  canal  departments  in  the  Bombay  Pre- 
sidency as  to  the  cost  of  applying  canal  irrigation  to  cultivated 
land.  These  have  led  directly  and  indirectly  to  an  improvement 
in  the  canal  revenue  of  something  like  thirty  lakhs  a  year  not  only 
without  detriment  to,  but  with  distinct  advantage  to,  agricultural 
interests,  in  view  of  the  fact  ascertained  in  both  Provinces  that  the 
lavish  use  induced  by  unduly  low  rates  of  canal  water  on  un* 
manured  land  leads  to  its  deterioration. 

These  illustrations  will  sufiice  to  indicate  that  important 
financial  and  agricultural  advantages  can  be  secured  by  experiments 
and  investigations  intelligently  conducted  under  official  direction. 
Hut  they  also  show  that  the  controlling  officials  must  be  assisted 
by  competent  experts ;  that  continuity  of  intention  and  effort  is 
necessary  j  that  occasional  success  can  only  be  obtained  amid  many 
failures;  and  that  a  long  period  of  years  is  required  for  the  definite 
ascertainment  of  positive  results. 

6.  The  Famine  Commissioners  strongly  insisted  on  the  neces- 
sity of  employing,  under  the  general  direction  of  the  provincial 
departments  of  agriculture,  competent  experts  trained  at  home. 
'There  must,'  they  wrote,  'be employed  a  certain  limited  number 
'  of  persons   possessing  superior  technical   and  scientific  knowledge 

•  of  practical  agriculture  whose  task  it  would  be  to  aid  the  Govern- 
'  ment  in  its  endeavour  to  introduce  improved  methods  of  cultivation. 
•These  should  be  trained  specialists,  and  their  number  might  prob* 
'  ably  be  at  the  rate  of  two  or  three  to  a  province,  and  in  all  cases 
'  their  scientific  training  should  be  followed  by   a  year  of   practical 

*  application  to  agriculture  before  they  are  sent  out  to  India.'  The 
agricultural  conference  of  1890,  while  considering  it  essential  that  a 
director  of  an  agricultural  department  should  be  provided  with 
competent  expert  assistants,  contemplated  the  possibility  of  their 
being  eventually  obtained  from  high  class  agricultural  colleges  in 
this  country,  but  admitted  the  necessity  in  the  meantime  of  a  Euro- 
pean training.  This  View  was  confirmed  by  Dr.  Voeleker  and  by 
the  agricultural  conference  of  1893.  Dr.  Voeleker  advised  that 
the  expert  assistants  employed  'should  have  passed  through  a  train- 
'  ing  such  as  that  given  at  Cirencester  or  similar  institutions  followed 
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'  up  by— and  this  is  essential— subsequent  practical  experience  Ott 
'  a  farm.'  '  The  reservation  he  added,  as  '  to  practical  experience  is,  in 
'  my  opinion,  so  important  that  it  constitutes  my  reason  for  advocat- 
'  ing  the  employment,  at  first  at  any  rate,  of  European  rather  than 
'  native  assistants,  though  it  is  quite  possible  that  natives  will 
'  occasionally  be  found  with  the  necessary  qualifications.'  The  con- 
ference of  1893  endorsed  this  view  in  a  resolution  to  the  effect  '  that 
'  it  is  essential  to  the  interests  of  agricultural  improvement  that 
'  there  should  be  in  each  province  a  highly-trained  technical  assist- 
'  ant  to  the  director  of  agriculture,  and  that  unless  and  until  natives 
'  sufficiently  well  trained  and  qualified  are  available,  he  should  be  a 
'  European  expert.'  They  further  urged  that  the  expert  should  be 
supplemented  by  a  staff  of  native  assistants  trained  in  this  country, 
and  that  suitable  institutions  should  be  established  for  their  educa- 
tion. The  conferences  recently  held  have  in  all  the  larger  provinces 
supported  the  recommendations  of  the  conference  of  1893. 

7.  Influenced  by  this  strong  consensus  of  opinion,  the  Govern- 
ment of  India  have  arrived  at  the  conclusion  that  the  time  has  now 
come  when  in  every  province  m  which  no  such  arrangements  have 
j'^et  been  made,  a  definite  scheme  should  be  drawn  up  under  which 
a  strong  and  efiicient  staff  of  agricultural  experts  will  be  within  a 
limited  period  placed  at  the  disposal  of  the  provincial  department 
of  agriculture,  and  that,  as  recommended  by  the  conference  of 
1393,  unless  and  until  natives  sufficiently  well-trained  and  qualified 
are  available,  the  staff  should  include  a  European  expert.  They  are 
aware  that  the  present  moment  is  one  at  which  no  avoidable 
expenditure  on  new  establishments  can  be  immediately  proposed, 
and  that  they  must  at  present  be  satisfied  if  a  programme  is 
arranged,  with  due  deliberation  and  regard  to  future  requirements, 
to  be  carried  out  as  soon  as  circumstances  admit.  But  the  very 
cause  of  present  financial  difficulties,  famine,  is  in  itself,  as  the 
Commissions  of  1866  and  1878  have  indicated,  the  strongest 
argument  which  can  be  used  in  favour  of  expenditure  as  soon  as 
financial  pressure  is  relieved  of  which  the  main  object  is  increase  of 
the  food-supply ;  while  the  few  illustrations  which  have  been  given  of 
the  financial  and  agricultural  advantages  which  have  already 
followed  intelligently  directed  experiment,  indicate  the  remuner- 
ative character  of  the  outlay  which  will  be  incurred,  and  the 
increasing  protection  which  will  be  afforded  thereby  to  the  agriculr 
tural  community  against  the  difficulties  and  distress  in  the  seasons 
of  failure  which  must  inevitably  occur  from  time  to  time  in  future 
years. 

8.  These  observations  do  not  apply  with  equal  force  to  all 
provinces.  In  the  two  presidencies  of  Madras  and  Bombay,  for  in- 
stance, the  measures  already  taken  or  contemplated  for  the  equip- 
ment of  the  agricultural  department  are  possibly  adequate ;  while  in 
the  two  provinces  of  Burma  and  Assam,  where  agricultural  condi- 
tions are  of  exceptional  character,  and  where  rice  is  the  staple  pro- 
duct, action  is  not  so  urgently  called  for  as  in  other  parts  of  the 
empire.  But  flie  Government  of  India  desire  to  be  informed  by 
every  local  Government  and  Administration  what,  in  their  opinion, 
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■will  be  the  iull  staff  of  agricultural  experts  and  assistants  which 
should,  when  circumstances  admit,  be  placed  under  the  control  of  the 
provincial  department,  in  order  to  enable  it  to  eflBoiently  prosecute 
its  primary  and  most  important  duty. 

9.  The  employment  of  European  experts  and  a  trained  staff  of 
assistants  involves  the  establishment  of  experimental  farms.  On 
this  subject  nothing  has  been  recorded  in  the  proceedings  of  the 
recent  conferences  which  affects  the  opinion  of  the  Famine  Com- 
missioners and  of  Dr.  Voelcker  that  '  experimental  enquiry  conducted 
'  by  means  of  experimental  farms  is  a  necessity  in  India  for  the. 
'  development  of  agriculturalimprovement/  To  what  extent  experi- 
mental farms  should  be  multiplied  in  any  one  province  is  a  question 
which  it  must  be  left  to  each  local  Crovernment  to  decide  from  time 
to  time  as  the  scheme  of  agricultural  experiment  is  developed.  '  The 
■  deeisioii  must/  writes  Dr.  Voelcker,  '  be  partly  based  on  considera- 
'tions  of  expenditure  and  staff,  but  the  main  consideration  should  be 
'  whether  there  is  anything  definite  to  learn,  a  particular  question  to 
*  solve,  and  whether  this  has  any  relation  to  the  agrieultare  of  the 
'  country  around.*  In  the  meantime  the  Government  of  India  have  no- 
hesitation  in  requiring  that  the  definite  scheme  for  which  they  have 
called  should  include  at  least  one  central  experimental  farm  ad- 
equate both  in  area  and  in  the  staff  with  which  it  is  equipped  to 
ensure  the  conduct  of  experiments  on  the  system  advocated  by 
Dr.  Voelcker. 

10.  It  has  been  frequently  urged  that  a  single  experimental 
farm  in  a  large  province  is  on  account  of  the  varying  character  of 
soil,  climate  and  other  agricultural  conditions,  inadequate  for  the 
purpose  of  testing  suggested  improvements,  for  ensuring  the  appli- 
cability of  methods  more  or  less  successful  in  one  locality  to  other 
parts  of  the  province)  or  for  bringing  useful  results  to  the  notice  of 
the  agricultural  community  of  various  districts.  It  was  partly  for 
these  reasons  that  Dr.  Voelcker  advocated  the  establishment  of 
supplementary'  demonstration  farms'  on  which  the. results  of  useful 
experiments  might  be  tested  and  exhibited.  The  Government  of 
India  are  not  afraid  to  look  forward  to  a  time  when  native  gentle- 
men and  landlords  under  the  influence  of  a  well-designed  system  of 
general  education  will  undertake  the  expansion  of  experiment  and 
demonstration  on  their  own  estates,  but  they  trust  that  in  the 
meantime  the  utmost  advantage  will  be  taken  of  the  opportunity  to 
set  them  an  example  by  utilizing  estates  under  Government  manage- 
ment for  the  intelligent  trial  of  agricultural  improvements.  This 
policy  was  strongly  urged  by  the  Famine  Commissianers,  who  ad- 
vocated that  managers  of  such  estates  should  act  as  an  enlightened 
and  prudent  landowner  would  act  in  respect  to  his  own  property 
by  utilizing  the  results  of  science  and  adopting  any  well-tested  and 
clearly  demonstrated  improvement  in  methods  of  farming.  The 
Government  of  India  have  been  pleased  to  observe  that  prominent 
attention  has  recently  been  called  to  this  opening  for  the  expan- 
sion of  agricultural  reform  by  the  Lieutenant-Governors  of  Bengal 
and  of  the  North-West  Provinces,  and  they  desire  that  the  directors 
of  the  provincial  departments  and  managers  of  estates  under  official 
control  may  in  every  province  be  required  to  give  their  earnest  and, 
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continuous  attention  to  this  plan  of  developing  and  testing  all  agri- 
cultural experiments  which  have  in  them  any  reasonable  chance  of 
possible  success. 

Where  estates  under  the  management  of  Government  officers 
are  not  available,  it  may  be  desirable  to  conbiderjDr.  Voelcker^s  sug- 
gestion of  the  establishment  of  demonstration  farms. 

11.  The  system  on  which  experimental  and  demonstration  farms 
should  be  conducted  has  not  been  examined  at  any  of  the  conferences 
which  have  been  held,  nor  in  the  opinion  of  the  Government  of 
India  could  any  precise  recommendations  have  been  usefully  for- 
mulated for  general  guidance.  Dr.  Voelcker's  chapter  on  the 
subject  offers  many  useful  suggestions  which  should  be  carefully 
considered  by  the  agricultural  staff  responsible  for  the  conduct  of 
experiment,  but  it  must  be  left  entirely  to  the  officers  of  the  pro- 
vincial departments  to  decide,  in  consultation  with  the  imperial 
chemist,  what  the  detailed  arrangements  should  be. 

It  is  natural  that  these  should  differ  in  each  locality.  But 
there  are  certain  broad  principles  jipticed  by  Dr.  Voelcker  to  which 
prominent  attention  may  be  drawn.  The  first  and  most  Impor- 
tant is  the  necessity  of  a  working-plan  which,  as  in  the  case  of 
forests,  must  be  continuously  maintained  and,  unless  for  strong 
reasons  sanctioned  by  the  director  of  the  department,  not  interfered 
with  until  the  experiments  once  set  on  foot  have  yielded  definite 
results.  The  second  is  'that  the  issues  in  each  case  should  be  simple, 
'  and  that  the  object  of  an  experiment  should,  as  a  rule,  be  the  only 
'  varying  factor  involved  in  it,  in  other  words,  that  an  experiment 
should  be  confined  to  the  trial  of  a  single  issue.  The  third  is  that 
the  recording  of  results  should  be  as  far  as  possible  on  an  uniform 
plan,  and  that  they  should  be  published  *and  circulated  for  general 
information. 

The  framing  of  the  working-plan  and  the  system  on  which 
results  should  be  reported  are  matters  which  should  be  arranged 
in  consultation  with  the  imperial  officer  who  has  been  placed,  with 
this  object,  at  the  service  of  the  provincial  departments. 

13.  When  in  any  province  the  department  of  agriculture  has 
been  equipped  with  a  European  or  equally  competent  expert,  with  a 
staff  of  trained  assistants,  ^and  with  an  experimental  farm  or  farms, 
a  programme  or  working-plan  will  be^formulated  not  merely,  as  above 
directed,  of  the  experiments  to  be  carried  out  on  the  farms,  but 
also  of  the  series  of  investigations  which  are  to  be  made  into  the 
defects  in  the  agricultural  system  for  which  it  is  the  object  of  ex- 
perimental action  to  provide  a  remedy.  Dr.  Voelcker,  in  his 
report,  gives  a  long  list  of  primd  facie  defects,  to  which  the  atten- 
tion of  agricultural  departments  should  be  directed,  and  it  is 
known  that  many  others  exist  to  which  Dr.  Voelcker  made  no  re- 
ference. The  question  how  these  should  be  dealt  with  has  received 
prominent  attention  at  the  conferences  which  have  recently  been 
held,  and  the  general  conclusion  arrived  at  has  been  that  it  would 
be  desirable,— /^rs^^y,  that  a  cursory  enquiry  should  be  made  which, 
by  the  examination  of  the  agricultural  system  in  a  few  typical  dis- 
tricts, would  indicate  roughly  the  most   important  defects  for  the 
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temoval  or  minimizing  of  which  remedial  action  is  required ;  »econdltf> 
that  when  this  had  been  done,  enquiry  and  experiment  should 
be  concentrated  for  a  definite  period  on  a  very  limited  number  of 
'defects.'  It  was  generally  agreed  that,  though  exceptions  to  this 
course  might  be  occasionally  made  at  the  discretion  of  the  director 
of  the  department,  it  would  be  found  embarrassing  to  enter  upon  a 
campaign  at  one  and  the  same  time  against  all  the  various  evils 
known  or  suspected  to  interfere  with  agricultural  prosperity.  This 
view  commends  itself  to  the  Government  of  India  who,  while  not 
desiring  to  restrict  the  jower  of  the  agricultural  departments  to 
expand  their  field  of  enquiry  for  good  and  sufficient  reasons,  think 
it  desirable  that  local  Governments  and  Administrations  should 
understand  that  His  Excellency  the  Governor  General  will  be  satis- 
fied to  know  that  at  least  one  prominent  agricultural  defect  is 
being  subjected  to  searching  investigation  and  experiment  in  each 
province. 

13.  The  adoption  of  this  view  renders  it  inexpedient  for  the 
Government  of  India  to  attempt  anything  like  a  review  of  the 
numerous  recommendations  contained  in  Dr.  Voelcker's  report  for 
the  improvement  of  agricultural  conditions.  Taken  one  by  one, 
the  subjects  with  which  his  report  and  the  proceedings  of  the 
1893  conference  deal  will  occupy  the  attention  of  the  agricultural 
departments  for  very  many  years  to  come,  and  each  subject  must  be. 
carefully  studied  by  itself  in  all  its  bearings  at  the  time  when  it 
is  taken  up.  The  illustration  given  in  the  succeeding  paragraph 
will  explain  what  is  meant  by  the  term  '  agricultural  defect  ■*  and  the' 
general  character  of  the  enquiry  and  action  needed  in  dealing 
with  it. 

14.  The  order  in  which  defects  should  be  selected  for  succes- 
sive enquiry  and  experiment  will  depend  on  the  conditions 
prevailing  in  each  province  and  must  be  left  to  the  discretion 
of  the  directors  of  the  provincial  department  under  the  orders 
of  the  local  Government.  But  the  Government  of  India  may 
point  to  one  subject  which,  in  view  of  its  important  and  . 
universal  bearing  on  the  agricultural  outturn,  they  deem  to 
deserve  special  attention  in  every  part  of  the  empire  and  which,  if 
no  reason  to  the  contrary  exists,  they  would  be  glad  to  see  taken 
up  as  the  first  subject  of  enquiry  in  all  provinces.  The  subject  ia 
this.  In  other  oriental  countries,  e.g.,  in  Japan  and  in  China,  as 
well  as  in  the  western  countries  of  Europe  and  America,  manure 
provided  by  cattle  and  other  animals  is,  as  a  rule,  whether  liquid 
or  solid,  strictly  conserved.  In  India  there  are  great  difficulties 
in  the  way  of  preventing  the  latter  from  being  used  as  fuel,  but 
the  former  or  fiquid  manure  is  mostly  allowed  to  run  to  waste, 
and  the  practice  of  securing  it  for  the  fertilization  of  the  field  is 
hardly^  known.  The  results  of  scientific  experiments  in  America 
have,  however,  indicated  that  the  productive  value  of  the  liquid  is 
even  greater  than  that  of  the  solid  manure  and  lead  to  a  conclusion 
that  the  utilization  of  the  former  would  very  materially  increase 
the  food-supply  of  the  country.  The  defect  may  then  be  thus 
defined;— 'a  neglect  to  use  a  highly  valuable  manure  which  is 
within  easy  reach  of  every  cultivator.' 
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The  advantages  of  dealing  with  this  particular  agricultural 
defect  are  that  any  reform  which  can  be  effected  does  not  involve 
serious  outlay  of  capital  ;  that  it  is  one  that  can,  as  proved  in  China, 
be  carried  out  successfully  ia  a  tropical  climate  and  without  Euro- 
pean appliances  ;  that  the  neglected  manure  being  within  the  reach 
of  every  cultivator,  any  increase  in  produce  which  can  be  effected 
by  it  is  capable  of  indefinite  multiplication. 

15.  As  the  discussions  at  the  recent  conferences  imply  that 
some  doubt  has  existed  as  to  the  system  on  which  the  investigation 
of  agricultural  defects  should  proceed  and  also  provide  some  useful 
suggestions  for  a  plan  of  enquiry,  an  indication  will  be  given  of 
the  general  method  which  may  be  followed  in  conducting  an 
investigation  into  the  subject  which  has  been  suggested  for 
enq  uiry. 

Firstly. — Existing  facts  and  practices  must  be  ascertained. 
For  this  purpose  local  enqufries  should  be  made  by  the  director, 
the  agricultural  experts,  and  their  assistants  in  convenient  localities 
as  to  the  use,  if  any,  which  is  now  made,  of  the  liquid  manure 
in  each  district  or  agricultural  tract. 

Secondly. — A  series  of  questions  should  be  drawn  up,  and  circu- 
lated for  reply  to  managers  of  Government  estates,  circle  inspec- 
tors, oflBcers  of  the  land  record  staff  and  other  selected  officials,  as 
well  as  to  any  intelligent  landowners  or  farmers  willing  to  take 
part  in  the  enquiry,  with  the  view  of  eliciting  detailed  information 
as  to  existing  usages  in  every  part  of  every  district. 

Thir()ly. — A  careful  study  should  be  made  of  the  conclusions 
arrived  at  in  America  and  Europe  both  as  to  the  best  methods  to 
be  adopted,  and  as  to  the  actual  value  in  increased  outturn,  of  the 
application  of  liquid  manure  to  various  crops, 

Foiirlhly. — The  system  in  other  oriental  countries  should  be 
ascertained.  In  connection  with  this  and  the  previous  question  the 
imperial  officer  whose  duty  it  would  be  to  provide  the  required 
.information  should  be  consulted. 

Fifthly. — A  series  of  experiments  should,  in  consultation  |with 
the  imperial  officer,  be  set  on  foot  at  the  experimental  farms,  with 
the  view  of  ascertaining  how  the  most  approved  practices  in  either 
'countries  can  be  brought  within  reach  of  the  Indian  cultivator;  by 
the  adoption  of  simpler  methods  and  cheaper  appliances. 

Sixthly. — -When  methods  promising  prima,  facie  success  have 
been  worked  out  on  the  experimental  farms,  they  should  be  sub- 
jected to  more  practical  trial  on  estates  under  Government  manage- 
ment or  on  the  farms  of  intelligent  landowners  willing  to  accord 
co-operation. 

Seventhly. — ^The  progress  made  in  the  investigation  in  each  prov- 
ince should  be  periodically  communicated  to  the  editor  of  the 
Agricultural  Ledger  for  publication  in  that  journal  in  order  that 
the  agricultural  department  of  each  province  may  be  kept  informed 
of  the  character  and  results  of  experiments  being  made  ia  every 
other  province.  It  is  understood  that  already  in  some  piovinces 
investigations   and  experiments,    the  result  of   which  would  be   of, 
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general  interest,    bave   already   been   set  on  foot.     An  account  o£ 
these  should  be  published. 

16.  The  defect  which  has  in  this  case  been  suggested  as  the 
subject  of  general  enquiry  is  the  neglect  to  use  a  manure  which  is 
universally  available,  and  the  application  of  which  would  un- 
doubtedly result  in  a  material  increase  in  the  food-supply  of  the 
country.  The  full  investigation  of  the  subject  will,  if  it  is  taken 
up,  probably  occupy  many  years.  The  same  may  be  said  of  many 
other  enquiries.  And  for  this  reason  doubt  has  been' expressed  at 
one  or  two  of  the  recent  conferences,  whether  the  policy  of  confining 
attention  to  one  subject  at  a  time  is  desirable,  and  whether  it 
should  not  be  left  entirely  to  the  discretion  of  the  provincial  agricul- 
tural departments  to  decide  what  the  scope  of  their  enquiries 
should  be. 

17.  In  order  to  prevent  misapprehension  on  this  point,  the 
Government  of  India  consider  it  necessary  to  explain  that  their 
intention  is  not  so  much  to  demand  any  rigid  restriction  of  the 
provincial  programme  as  to  point  out  that  the  absence  of  any 
limitation  of  the  field  of  experiment  has  in  many  provinces  appeared 
to  lead  to  indefiniteness  and  uacertainty  in  design,  and  to  want  of 
continuity  in  action  ;  that  enquiries  commenced  by  one  oflScer  have 
been  put  on  one  side  by  his  successor}  that  the  agricultural  defects 
and  diflBculties  which  have  to  be  dealt  with  are,  as  indicated  in  Dr. 
Voelcker's  report  and  in  the  proceedings  o£  the  agricultural  con- 
ferences, so  numerous  and  grave  that  any  attempt  to  deal  with  them 
simultaneously  and  exhaustively  cannot,  with  the  small  staff  at  the 
disposal  of  the  agricultural  department,  fail  to  prove  embarrassing ; 
that  the  investigation  of  any  one  subject  must,  if  it  is  to  yield 
successful  results,  be  complete  and  thorough;  that  when  a  question 
has  once  been  taken  up  for  examination  it  should  not  be  abandoned 
until  an  answer  to  it  has  been  found,  and  that  the  programme  or 
working-plan  of  the  -department  must,  however  much  or  little  it 
may  be  restricted,  be  at  least  olear  and  definite. 

18.  The  Government  of  India  have  in  the  immediately  preced- 
ing paragraphs  been  dealing  with  the  complete  and  thorough  in- 
vestigation of  large  and  important  questions,  and  have  not  intended 
to  refer  to  the  working-plan  of  an  experimental  farm.  The  main 
object  of  such  a  farm  is  the  trial  of  a  long  series  of  continuous 
experiments  for  the  purpose  in  each  case  of  proving  a  single  fact. 
Here  the  working  plan  may  legitimately  include  the  simultaneous 
trial  of  as  many  experiments  as  the  director,  guided  by  his  advisers 
and  by  the  imperial  expert,  may  determine  to  be  eventually 
required  for  the  broader  investigation  of  any  subject.  Thus, 
assuming  that  the  question  of  improved  seed  grain  is  one  which 
has  been  decided  to  defer  for  five  years,  there  would,  nevertheless, 
be  every  reason  to  ascertain  in  the  meantime  by  continuous  experi- 
ments on  the  farm  plots  whether  selection  of  seed  does  in  five  years 
make  any  material  difference  in  the  outturn  of  any  particular  crop. 
What  would  be  deferred  to  the  fifth  year  would  be  the  general 
investigation  into  the  practice  and  conditions  obtaining  in  each 
district. 
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19.  Subject  to  these  considerations  the  discretion  of  the 
departments  to  expand  the  field  of  enquiry  and  experiment  need  not, 
especially  in  those  provinces  where  an  adequate  staff  of  experts  and 
assistants  has  been  provided,  be  restricted  by  any  absolute  rule.  It 
would  not  indeed  under  any  circumstances  be  desirable  that  the 
investigation  of  a  single  subject,  such  as  that  offered  as  an  exem- 
plar, should  be  carried  to  the  end  before  a  new  question  is  taken 
in  hand.  The  time  and  attention  which  each  subject  demands 
must  necessarily  be  greater  in  the  first  year  or  two  of  enquiry  than 
in  subsequent  years  when  the  most  useful  lines  of  experiment  have 
been  determined.  What  the  Government  of  India  do  wish  to 
demand  is  that  every  agricultural  department  should  always  have 
before  it  for  special  and  thorough  investigation  at  least  one  agricul- 
tural defect  of  importance;  and  that  if  more  than  one  are  brought 
under  enquiry  at  one  time  their  number  should  not  be  so  great  as 
to  lead  to  desultory  and  imperfect  action  in  the  case  of  any  one  of 
them. 

20.  In  conclusion  it  must  not  be  forgotten  that  an  important 
factor  in  the  success  of  the  working  of  a  provincial  agricultural 
department  is  the  qualification  of  the  director  himself.  This  ofiicer 
should,  wrote  the  Famine  Commsisioners  in  the  first  part  of  their 
report,  be  chosen  for  his  knowledge  of  the  condition  of  the  people 
and  particularly  of  the  agricultural  classes,  while  in  the  second 
part  they  advised  that  a  certain  number  of  ofiBcers  should  receive  a 
preliminary  training  at  home  before  going  out  to  India,  and  that 
meanwhile  any  officer  selected  should  be  allowed  to  spend  a  year  or 
some  longer  period  at  a  school  of  agriculture  in  Europe.  The 
Government  of  India  granted  this  last  permission,  of  which  advan- 
tage was  taken  in  two  provinces,  and  in  1889  local  Governments 
were  asked  to  offer  their  opinion  as  to  the  manner  in  which  junior 
oflScers  could «be  best  trained  in  future  so  as  to  secure  a  succession 
of  efficient  officers  to  an  appointment  which  requires  technical 
knowledge  and  special  experience.  The  replies  that  were  received 
were  almost  unanimous  to  the  effect  that  the  director  should  be  an 
officer  who  had  served  an  apprenticeship  in  the  settlement  depart- 
ment, and  in  view  of  the  importance  then  attached  to  the  organiza- 
tion of  the  land  record  system  which  was  to  form  the  basis  both 
of  land  settlements  and  of  agricultural  enquiry,  the  Government 
of  India  were  content  to  accept  this  decision.  There  seems,  how- 
ever, to  be  no  doubt  that  in  some  provinces  questions  of  agricul- 
tural improvement  have  been  too  greatly  subordinated  by  the  director 
to,  land  record  work,  and  :hat,  as  suggested  by  Dr.  Voelcker,  the 
agricultural  duties  of  the  office  have  been  practically  neglected. 
The  Government  of  India  are  not  disposed  to  press  the  view  of  the 
Famine  Commissioners  that  training  of  a  technical  chariacter  in  an 
agricultural  college  is  necessary,  though  it  certainly  may  be  use- 
ful, for  the  qualification  of  a  civilian  officer  to  direct  the  agricul- 
tural department.  If  the  department  is  equipped  with  a  com- 
petent European  expert  and  with  trained  assistants,  the  general 
direction  of  the  department  may,  they  think,  be  left  to  a  carefully 
selected  officer  who  has  shown  aptitude  and  inclination  for  the  class 
of  duties  which  the  superintendence  of  the   department  involves. 
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They  are  not,  however,  assured  that  in  all  cases  suflBcient  consider- 
ation has  hitherto  been  given  to  the  agricultural  side  of  the  depart- 
mental programme  in  the  choice  of  the  officer  to  whom  the  control 
of  the  department  is  committed,  or,  as  suggested  by  Dr.  Voelcker, 
that  progress  in  agricultural  enquiry  and  experiment  has  not  been 
hindered  by  too  frequent  changes  in  the  incumbency  of  the  appoint- 
ment. 

21.  Akin  to  this  important  matter  is  the  question  placed  before 
the  recent  conferences  whether  with  a  view  to  their  co-operation  in 
the  development  of  agricultural  enquiry  and  improvement  the 
training  of  junior  civilians  could  not  be  improved,  and  in  one  prov- 
inee-^Bombay — in  which  considerable  attention  has  been  given  to 
the  subject,  it  was  suggested  that  all  young  officers  should  go 
through  a  short  course  at  an  agricultural  college  or  farm  during 
which  they  might  at  least  learn  something  of  the  various  crops 
raised  in  the  province  and  of  the  general  agricultural  system  which 
prevails  in  it.  The  question  is  one  which  deserves  the  considera- 
tion of  local  Governments  and  Administrations.  Among  those  '  who 
■ '  have  a  bent  towards  naturals  ciences  and  practical  investigations'*  it 
will  probably  be  easy  to  appoint  an  officer  from  time  to  time  to  the 
station  to  which  the  college  or  farm  is  attached  to  receive  a  course 
of  instruction  in  the  agricultural  department,  in  addition  to  their 
ordinary  duties.  From  these  eventually  successors  to  the  director- 
ship may  be  chosen.  It  is  of  special  importance,  too,  that  now 
that  settlement  operations  are  coming  under  contraction,  some  steps 
should  be  taken  to  ensure  the  better  qualification  of  a  certain  num- 
ber of  officials  to  co-operate  in  the  scheme  of  agricultural  enquiry. 
On  this  subject  the  Governor  General  in  Council  invites  the  farther 
opinion  and  views  of  all  local   Governments  and   Administrations. 
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SIXTH  RESOLUTION. 


Ageiccltueji,  Education. 


1.  The  subject  of  agricultural  education  in  country  schools  was 
one  of  those  to  which  the  Famine  Commissioners,  in  their  Report 
of.  1 880,  advised  that  the  attention  of  agricultural  departments 
should  be  directed.  In  the  opening  Kesolutionof  1881  the  Govern- 
ment of  India  pointed  out  the  necessity  of  securing  the  co-opera- 
tion of  the  native  community  in  working  out  any  programme  of 
agricultural  improvement,  and  in  correspondence  which  ensued 
with  Her  Majesty's  Secretary  of  State  on  the  general  policy  which, 
should  be  followed  by  agricultural  departments  represented  that  no 
general  advance  in  the  agricultural  system  could  be  expected  until 
the  rural  population  had  been  so  educated  as  to  enable  them  to  take 
a  practical  interest  in  agricultural  progress  and  reform. 

2.  These  views  were  confirmed  by  the  agricultural  conference- 
of  1888,  which  urged  that  the  measure  most  immediately  demanded 
was  that  of  educating  teachers  competent  to  give  instructions  of 
the  required  kind,  and  in  the  same  year  the  Government  of  India, 
dealing  with  the  proceedings  of  the  1888  conference  and  with. the 
report  of  the  Finance  Commission  on  the  expenditure  of  the  new 
department,  issued  a  resolution  in  which  a  clear   explanation  of  the- 

No.  345-55  c.  I.,  dated    general  policy  advocated  was  put  forward.. 
25th  March  1890.  It  -would  be  the  duty  of  every  Government,, 

it  was  urged,  to  ascertain  by  careful  and  continuous  experiment 
and  enquiry  what  improvements  were  possible,  and  during  the 
long  period  of  years  which  these  investigations  would  occupy,  ta 
give  serious  attention  to  the  education  of  the  agricultural  classes. 
Extravagant  expenditure  on  attempts  to  introduce  improvements, 
until  they  had  been  thoroughly  tested  by  experiment  and  until 
the  agricultural  population  was  prepared  to  receive  them,  was  to 
be  avoided.  A  resolution  issued  in  the  same  year  in  the  Home 
Department'  on  educational  policy  placed  a  direct  obligation  on 
agricultural  and  educational  departments  in  every  province  to 
work  out  a  practical  scheme  of  agricultural  education. 

3.  In  one  province,  Madras,  in  which  an  agricultural  college 
had  been  established  for  many  years,  considerable  attention  had 
been  already  given  to  the  educational  question,  and  when  in  1889 
a  committee,  appointed  by  the  Government  of  the  presidency  to 
examine  the  working  of  the  agricultural  department  and  of  the 
college,  submitted  its  report,  it  was  found  that  the  conclusions 
arrived  at  pointed  in  the  same  direction.  '  It  is  to  school  and  college 
'  education' wrote  the  Madras  Government,  'that  the  committee 
'  attach  most  importance,  and  more  than  half  of  their  report  is 
'  devoted  to  this  subject '  In  view  of  the  fact  that  the  practical 
exporienee  attained  and  the  serious  consideration  given  to  the 
question    for  a   long  period   of  years   in   the     Madras   presidency 
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entitle  the  opinion  of  the  committee  to  great  weight,  a  brief  ex- 
position of  their  views,  confirmed  as  they  have  been  by  the  con- 
ferences recently  held  both  in  Madras  and  in  other  provinces, 
deserves  a  prominent  place  in  this  resolution.  Their  whole  report 
indeed  is  one  which  merits  the  careful  perusal  and  attention  of 
all  officers  connected  with  the  work  of  agricultural  administration. 
4.  The  main  defects  in  the  Madras  scheme  of  agricultural 
education  were  found  to  have  been  that  instruction  was  specialized 
in  a  college  of  high  class,  had  no  connection  with  the  educational 
ciiiriculum  of  primary  and  secondary  schools,  and  was  confined 
to  students  designed  for  agricultural  employment  either  as  officials 
or  on  their  own  estates.  The  verdict  of  the  committee  was  this. 
'  We  do  not  look  forward  '  the  J  wrote,  '  to  all  students  of  the  college 
'engaging  in  the  direct  exercise  of  agriculture;  we  are  firmly  con- 

*  vinced  that  the  end  in  view,  the  dissemination  of  higher  scientific 
•knowledge  of  agriculture  and  of  th&  sciences   allied  to  it,   will  be 

*  greatly  farthered  by  leavening  the  RevenuBj  Forest,  Educational 
'  and  other  Departments  and  calhngs  by  men  who  have    received  a 

*  thorough  course  of  instruction  in  the  agricultural  college. '  Turning 
then  to    the  broader  question  of   general  education,  they  continued : 

*  We  are  persuaded  that  no  means  of  increasing  the  efficiency  of  the 

*  Agricultural  Department  can  be  really  effective  unless  the  people 
♦are  taught  to  understand  what  is  defective  in  their  present  system 

*  of  agriculture,  where  it  is  capable  of  improvement,  and  the  best 
'  means  to  that  end.  We  believe  that  this  can  only  be  done,  first, 
'by  extending  their  general  education,  i.e.,  by  teaching  them  not 
*only  to  read,  write   and  cypher,  but  to  use  their   knowleddge   so 

*  that  they  may,  in  however  humble  a  manner,  become  thinkers, 
'  observers,  experimenters.  *  *  *  *  Unless  the  intelligence  of  the 
'cultivator  be  developed,  and  developed  in  such  a  direction  as  to 
'lead  him  to  devote  abetter  trained  intelligence  to  his  own  art,  and 
'  to  apply  thought,  observation,  and  experiment  to  matters  which 
'  concern  his   material  well-being,  -we   believe  that  progress,  if  not 

<  absolutely  impossible,  must  be  so  low  as  to  effect  little  appreciable 

<  change  in  a  generation.     We  assume,  as  an  axiom,  that  the  wealth 

<  of  this  country  may  be  enormously  increased  by  improved  methods 
<of  cultivation,  by  the  introduction  of  new  products,  and  by  the 
c  rational  treatment   and  development   of  stock.     Education  is  the 

<  mightiest  lever  that  can  be  applied,  however  great  and  beneficial  the 
1  influence  on  tlie  intelligence  of  the  people  of  railways,  roads,  canals, 
fgood  markets,  and  good  ports  and  outlets  for  produce  may  be ;  these 

*  are   necessary  and    helpful  to   agriculture  as   educators,    but  they 

<  must  fail  to  produce  the  greatest  material  progress  possible,  and 
( secure  that  progress  when  attained,  if  the  people  remain  ignorant 

<  and  wedded  to  bad  and,  often,  injurious  methods.' 

5.  Impressed  by  the  value  of  these  conclusions,  founded  as  they 
were  on  practical  observation  of  the  inadequate  results  of  an  im- 
perfect system,  the  Government  of  India  commended  them  to  the 
special  notice  of  the  agricultural  conference  which  was  to  meet  the 
Secretary  of  State's  delegate,  Dr.  Voelcker,  in  1890,  That  con- 
ference fully  supported  the  Madras  views.  It  urged  the  extension 
of  primary   education;   the   combination   of  agricultural   teaching 
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with  it  J  and  tbe  employment  o£  students  agriculturally  tiaided 
in  all  departments  of  Government  service  in  which  an  opening 
could  be  made  for  them.  In  convening  the  agricultural  conference 
which  was  to  deal  with  Dr,  Voelcker's  Report  in  1893,  the 
Government  of  India  again  drew  the  prominent  attention  of  local 
Governments  and  Administrations  to  the  subject;  aud,  alluding  to 
the  request  contained  in  the  Home  Department's  Resolution  of 
1888,  that  the  Educational  and  Agricultural  Departments  should 
be  required  to  work  out  in  concert  a  practical  programme^  stated 
that  'it  was  essential  that,  with  the  co-operation  of  the  Educational 
'  Departments,  measures  should    be    taken    which    will    render  the 

*  agricultural  population  capable  of  assimilating  flew  ideas  and  of 
'  understanding  any  suggestions  made  to  them,  as  time  goes  on,  for 

*  the  improvement  of  their  agricultural  methods,  and  whichwill 
'qualify  them  to  take  that  active  part  in  the  scheme  of  agricultural 

*  reform  without  which  no  effective  results  can  be  expected.' 

6.  These  views  were  confirmed  by  the  conference  of  1893,  and 
in  the  Home  Department's  Resolution  of  1894,  reviewing  the  pro- 
gress of  education,  the  policy  of  '  making  instruction  in  the  rudiments 

*  of  agriculture  part  and  parcel  of  the  primary  system  of  instruction 

*  in  the  country  rather  than  teaching  it  as  a  subject  apart  from  the 
'  general  educational  programme, '  was  impressed  upon  the  Educa-- 
tional  Departments,  at  the  same  time  it  was  admitted  that  there 
was  already  evidence  of  a  general  tendency  in  the  provinces  to 
modify  the  course  of  primary  education  in  a  practical  direction. 

7.  Finally,  in  1895  the  Government  of  India  decided  to  invite 
local  Governments  and  Administrations  to  require  the  subject  to 
be  thoroughly  examined  in  each  province  by  a  committee  which 
should  be  composed  of  selected  officers  of  the  provincial,  revenue, 
and  agricultural  and  educational  departments,,  and  which  an  officer' 
on  the  imperial  staff  should  be  permitted  to  attend  for  the  purpose 
of  providing  facts  and  statistics  from  other  provinces, 

8.  Hitherto  general  principles  rather  than  actual  practices  had 
come  under  consideration.  The  leading  objects  of  discussion  were 
now  to  be  the  positive  ascertainment  of  any  defects  that  migh  t 
exist  in  the  present  scheme  of  primary  education ;  the  extent  to 
which  effect  had  already  been  given  to  the  principle  of  including 
agricultural  and  practical  instruction  in  the  ordinary  school  cur' 
riculum ;  and  the  reforms  which  were  still  possible  in  the  direction 
of  developing  in  the  younger  students  the  habit  and  powers  of  obser- 
vation. In  bringing  these  questions  forward  in  1895  the  Govern- 
ment of  India  took  the  opportunity  of  explaining  in  the  appended 
Resolution  that  the  essential  matter  was  not  so  much  the 
adaptation  of  the  educational .  scheme  to  the  training  of  agricul- 
turists as  the  framing  of  the  plan  of  instruction  so  as  to 
promote  in  the  pupils  taught  the  power  of  assimilating  any  kind  of 
technical  instruction}  that  the  mere  acquisition  of  knowledge  was 
to  be  subordinated  to  the  development  of  faculty ;  that  the  powers 
of  observation  should  be  brought  into  play  and  improved  by  exercise  > 
and  that  the  actual  teaching  of  a  particular  trade  was  of  less  impor- 
tance in  the  first   instance   than   educational  methods  which   will 
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aclapt  the  pupil  foi-  the  subsequent  of  technical  of  any  descrip" 
tion.  These  views  were  supported  by  quotations  from  recognized 
authorities.  The  late  Professor  Huxley  had  written  that '  a 
'  system  of  education  which  does  nothing  for  the  faculties  of  observa- 
'  tion,  which  trains  neither  the  eye  nor  the  hand,  and  is  compatible 
'with  utter  ignornnce  of  the  commonest  natural  truths  may  be  re- 
'  garded  as  strangely  imperfect/  In  a  report  of  the  Koyal  Commis- 
sion on  technical  instruction  it  had  been  stated  that  'while  the 
'  system  hitherto  prevailing  in  English  rural  schools  actually  unfitted 
'  the  children  of  farmers  for  an  agricultural  career,  yet  there  was 
'  nothing  in  any  scheme  of  rural  education  specially  designed  for  the 
'  agricultural  classes  which  should  unfit  the  children  for  any  other 
'  career  for  which  they  were  specially  suited/  The  scheme  was  to  be 
based,  they  said,  on  what  a  child  could  see  round  him,  and  it 
followed,  therefore,  as  pointed  out  by  the  agricultural  conference 
held  at  Simla  in  1893,  that  '  any  such  system  established  in  rural 
'schools  must,  for  whatever  class  intended,  acquire  an  agricultural 
■  colouring  because  the  surrounding  objects  are  themselves 
'  agricultural/ 

9.  His  Excellency  in  Council  has  been  much  gratified  by  learn- 
ing from  a  perusal  of  the  proceedings  of  the  recent  conferences  and 
of  the  reviews  thereon  by  the  local  Governments  and  Administra- 
tions that  these  views  have  met, with  universal  acceptation ;  that 
much  has  already  been  done  to  give  efEect  to  the  principles  em- 
bodied in  them ;  and  that  the  deliberations  of  the  conferences  are 
likely  to  lead  to  many  important  and  practical  reforms  in  the 
same  direction.  It  is  interesting  also  to  observe  that  since  the 
discussions  were  held  a  strong  movement  has  been  made  in  the 
United  Kingdom  for  legislation  with  the  object  of  removing  the 
defect,  noticed  in  the  Resolution  of  1895,  viz.,  the  absence  of  any 
such  preliminary  training  in  primary  and  secondary  schools  as  is 
required  to  enable  the  students  to  understand  and  assimilate  the 
teaching  offered  in  technical   institutions. 

The  conclusions  arrived  at  in  the  course  of  the  recent  discus- 
sions will  now  be  briefly  explained. 

10.  The  basis  of  the  enquiry  which  the  conferences  were  invited 
to  make  in  connection  with  the  adaptation  of  the  educational  scheme 
to  the  interests  of  agriculture  was  a  series  of  recommendations 
which  were  recorded  by  the  agricultural  conference  of  1893  and 
which  grouped  themselves  under  four  heads : — 

I. — Primary  education. 
II. — Readers  and  text-books. 
III. — Training  schools. 
IV. — -Higher  education  in  agriculture. 

These  divisions  may  be  conveniently  taken  under  separate  and 
successive  consideration  in  the  present  Resolution. 

11.  I, — Primary  Education, — The  definition  of  "primary 
education"  adopted  in  1886  by  the  Education  Commission  in  their 
report  was  '  that  primary  education  be  regarded  as  the  instruction 
'  of  the  masses  through  the  vernacular  in  such  subjects  as  will  best 


49(5  Sixii  newttilion. 

'  fit  them  for  their  position  in  life  and  be  not  necessarily  regarded  as 
'  a  portion  of  instruction  leaiiing  up  to  the  University/  and  they 
advocated  that  'the  standards  of  primary  education  be  revised  with 
'  a  view  to  simplification  and  to  the  larger  introduction  of  practical 
'  subjects  such  as  native  methods  of  arithmetic,  accounts  and  men- 
'  suration,  the  elements  of  physical  and   natural  -science   and  their 

*  application  to  agriculture,  health  and  industrial  arts.' 

12.  The  general  principles  thus  put  forward  are  in  sufficient 
accord  with  the  policy  which,  as  already  explained,  has  met  with 
general  acceptance,  but  are,  under  the  strict  letter  of  the  definition 
adopted  by  the  Commissioners,  only  applicable  to  vernacular  in- 
struction. It  would,  in  the  opinion  of  the  Government  of  India, 
be  unfortunate  if  this  restriction  were  to  be  held  to  exclude  any 
lower  schools,  in  which  education  is  commenced  from  the  begin- 
ning in  English,  from  the  material  advantages  afforded  by  a  system 
of  instruction  based  on  principles  which  are  almost  uniformly  accepted 
in  all  civilized  countries,  which  were  advocated  by  the  Educa- 
tion Commission,  and  which  now,  after  discussions  extending 
over  many  years,  have  been  strongly  urged  for  adoption  as  a  basis 
for  all  educational  schemes  by  the  general  consensus  of  provincial 
authorities.  In  most  of  the  provinces  of  India  no  such  exclusion  is 
possible.     But  the  position  is  not  the  same  in  all. 

13.  The  despatches  received  from  Her  Majesty's  Secretary _ 
of  State  in  1854  and  1859  on  the  subject  of  national  education  in-' 
dicated  that  a  distinction  should  be  made  in  the  educational  courses 
prescribed  for  the  rich,  middle,  and  poorer  classes  respectively. 
In  several  provinces  the  same  elementary  instruction  in  the  verna- 
cular is  provided  for  the  younger  pupils  of  all  three  classes,  and 
can  be  moulded  into  any  form  which  the  local  Government  con- 
siders to  be  best.  The  trifurcation  comes  later.  In  some  of  the 
eastern  provinces,  on  the  other  hand,  a  separate  scheme  is  provided 
for  each  of  the  three  classes  from  the  lowest  stage,  and  in  such  in- 
stitutions as  may  adopt  English  as  the  language  through  which 
elementary  instruction  is  conveyed  the  course  of  study  may  be 
determined  not  so  much  by  the  provincial  authorities  as  by  the  re- 
quirements of  the  course  leading  to  educational  diplomas  and 
degrees. 

14.  The  Education  Commissioners  represented  that  'their  atten- 
*tion  was  not  called  to  this  important  variation  in    the   educational 

•  scheme  of  different  provinces  until  discussions  on  primary  education 
'had  been  closed,  when  it  was  too  late  to  find  time  for  its  considera- 
'tionj'  they  took  some  pains,  however,  to  marshal  all  the  argu- 
ments on  both  sides,  but  stated  that  '  in  the  conflict  of  views,  and 
'  considering  that  no  opportunity  had  been  given  of  arriving  at  a 
'  definite  conclusion,  they  refrained  from  expressing  an  opinion.' 
They  explained  at  the  same  time  that  by  the  system  under  which 
the  three  courses  were  kept  entirely  distinct  the  main  object  sought 
was  'to  keep  down  the  standard  to  the  requirements  of  the  masses 
'  and  not  to  raise  it  by  considering  the  wants  of  the  well-to-do  classes 
'  who  are  not,  properly  speaking,  the  masses.'  The  Government 
of  India  have  no  desire  to  enter  on   the   present  occasion   into  any 
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detailed  discussion  of  the  merits  of  the  two  systems,  but  consider  it 
expedient  to  point  out  that  the  reforms  now  suggested  in  the  prim- 
ary education  of  vernacular  schools  are  in  no  way  connected  with 
the  special  wants  of  the  well-to-do  classes ;  that  they  are  founded 
on  general  considerations  equally  applicable  to  every  class;  and 
that  if  they  conduce  to  the  better  development  of  the  intelligence  of 
all  children,  of  whatever  condition  in  life,  it  would  seem  to  be  a 
question  whether  this  advantage  should  be  withheld  from  the  well- 
to-do  classes.  The  question  is  one  which  seems  at  least  to  deserve 
the  consideration  of  local  Governments  and  Administrations  of  prov- 
inces in  which  any  class  of  school  is  excluded  from  reforms 
admitted  into  the  general  scheme  of  early  education. 

15.  Turning  now  to  the  position  of  primary  education  in  schools 
—and  in  most  provinces  this  means  all  schools — in  which  the  plan 
of  elementary  instruction  is  controlled,  under  the  direction  of  the 
local  Government,  by  the  educational  departments,  it  appears  to 
have  been  ascertained  in  the  course  of  discussion  at  the  recent  oon« 
ferenees  that,  while  in  many  provinces,  and  notably  in  Bombay, 
material  efEect  had  been  given  to  the  principles  advocated,  yet  that 
substantial  defects  did  often  exist  which  it  would  be  desirable  to 
remove.  The  nature  of  the  imperfections  discovered  and  the 
character  of  the  remedies  suggested  will  be  more  easily 
comprehended  if  it  is  first  explained  what  the  plan  of  education 
ought  to  be  if  based  on  the  principles  supported  at  all  the  conferences. 

The  first  point  is  that  in  all  schemes  of  practical  education 
designed  to  train  pupils  at  an  early  age  in  habits  of  observation, 
the  readers  and  text-books — which  should  deal,  as  far  as  possible, 
with  familiar  objects — must  be  illustrated  and  explained  by  the  con- 
current exhibition  of  the  objects  themselves  or  of  pictures  and 
models  of  them.  Thus  '  object  lessons '  play  an  important  part  in  the 
elementary  teaching  of  every  '  subject,'  whatever  that  subject  may 
be,  which  enters  into  the  curriculum.  Even  such  an  abstract  '  sub- 
ject'  as  arithmetic  may  be  elucidated  by  'object  lessons,' while  in 
communicating  a  '  knowledge  of  the  commonest  natural  truths,'  to 
use  Professor  Huxley's  phrase,  '  object  lessons '  are  absolutely  essen- 
tial. 

The  next  point  is  that  all  pupils  should  have  the  opportunity 
of  gaining  a  '  knowledge  of  common  natural  truths ' ;  in  other  words, 
should  be  taught  elementary  science.  It  is  not  necessary  for  this 
purpose  that  the  pupils  should  be  taken  through  a  course  of  lessons 
and  text-books  dealing  with  each  particular  science  from  the  a  b  o 
of  it  to  a  very  advanced  stage.  School  boys  have  no  time  to 
receive  instructions  in  every  science  from  the  beginning  to  the  end. 
But  that  they  have  no  time  to  go  to  the  end  is  no  reason  why  they 
should  not  be  so  taught  that  they  may  grasp  the  elementary  facts  and , 
principles  on  which  the  most  important  sciences  are  founded;  that 
they  may  obtain  an  intelligent  knowledge  of  common  natural 
truths ;  and  that  they  may  have  their  faculties  so  developed  that  in 
their  subsequent  career  they  can  easily  assimilate  instruction  in  any 
subject  or  science  which  they  may  elect  to  take  up. 

16.  Three  defects,  involving  important  departures  from  the 
canons  laid  down  in  the  preceding  paragraph,  were,  in  one  province 
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or  another,  found  to  e^st.  The  flrsi  was  that  in  the  ediRiational 
curriculum  •'  object  leBSons^  are  sometimes  treated  as  a  separate  'sub* 
ject, '  and  not  onjy  so,  but  as  an  'optiona;!  subject, '  that  is  to  say, 
pupils  may  choose  whether  or  not  they  will  learn  '  object  lessons '  at 
all,  and  if  they  do  so  choose  they  study  '  object  lessons  ■"  as  something 
apart  from  other  subjects.  It  has  now  been  admitted  at  all  the 
■recent  conferences  that  '  object  lessons '  should  be  treated  as  a  'oomf 
pulsory  $i/«tem. '  of  education  and  not  as  an  *  optional  swbjecti.'  This 
indeed  is  how  they  are  treated  in  Bombay  and  in  some  other  prov^ 
inces  where  readers  and  text  books  in  practically  all  subjects  are 
illustrated  and  expikined  '  by  object  lessons/ 

17.  The  second  defect  was  that  many  pupils  are  debarred  from 
attaining  a  knowledge  of  common  natural  truths  and  piiaciples 
because  the  curricultim  is  so  framed  as  to  esclude  the  tealehing 
of  elementary  truths  and  principles  in  any  science  or  subject^  unless 
that  science  or  subject  is  followed  by  the  pupil  to  the  very  end  of 
the  school  course.  Thus,  *  geography '  is  in  some  provinces  allowed  to 
be  an  optional  Subject  and  the  lowest  or  most  elementary  '  standard '  id 
geography,  i.e.,  the  '  standard '  laid  down  for  those  boys  of  the  lowest 
class  in  a  fechool  who  take  up  that  sUbjeet  is  *  instructitJin  in  the 
meaning  of  a  map  or  plan '  supplemented  by  *  making  maps  of  the 
school  room  and  its  compound  or  by  comparing  maps  of  the  village 
and  of  its  surrounding  fields  with  the  facts  on  the  ground.'  It  is 
obvious  that  all  boys  whether  they  take  up  geography  or  not  should 
be  taught  in  this  way  the  meaning  of  a  map  or  pkn,  a  proper  com- 
prehension of  which  is  necessary  for  all  professions,  including  agrir 
culture,  ag  well  as  for  the  ready  understanding  of  all  educational 
works  which  are  illustrated  by  maps,  plans,  and  diagrMPS-  But 
under  ^  curriculum  which  makes  '  geography '  an  optional  aubjec;^ 
and  gives  to  it  eisclusive  possession  of  instruction  in  the  meaning  of 
a  map  or  plan,  a  boy  who  elects  not  to  learn  geography  19  depriyed 
of  the  opportunity  of  learning  what  a  map  or  plan  means. 

18.  The  same  subject,  geography,  maybe  employed  to  illustrate 
the  third  defect,  which  is  that  for  purposes  of  elementary  education 
msfcruction  in  any  one  subject  taken  up  is  carried  too  far  ;  so  far 
indeed  that  time  is  not  left  for  others  equally  important.  Thus 
boys  who  had  taken  up  geography  were  found  to  be  learning  by 
heart  the  name  and  position  of  every  county  in  England ;  the  advan- 
tage whicfh  when  they  first  joined  the  school  they  had  gained  over 
other  boys,  in  learning  bow  to  read  maps  and  how  to  draw  plans, 
was  thus  bandicapped  later  on  by  the  disadvantage  involved  in  the 
waste  of  time  devoted  to  acquiring  knowledge  practioaliy  useless 
to  them. 

It  was  admitted  at  the  conferences  where  the  subject  was  dis» 
cussed,  that  when  once  the  principles  of  geography  have  been 
learned,  and  a  knowledge  of  those  geographical  facts  likely  to  be 
useful  to  the  pupil  through  life  has  been  gained,  valuable  time 
should  not  be  lost  in  a  wearisome  study  of  details  of  which  a  know- 
ledge does  nothing  to  improve  the  faculty,  and  is  otherwise  of  little 
or  no  positive  use  ;  that  the  time  Would  be  far  more  usefully  em- 
ployed in  acquiring  a  kftow.ledg^  of '  compapn  ftatjiraj  truths '  in  other 
branches  of  science.    . 
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■  1&.  It  18  not  the  ihtstttJon  of  tlie  G-overnment  of  India  to  fol- 
low province  by  province  the  discussions  which  turned  on  thesis 
q,uiestions  ,or,tQ  criticise  th$,  S'Uggestions  made  in  the  diFectipm  of 
reform  at  each  pofflferenoe.  ,  They  deem  it  sufficient  tOj  obsei^ve,  that 
th^e  seems  to  havabeen  little  difference  of,  opinion  on  the  questipns 
raised  ;  that  where  defects  of  the  kind  described  had  existed  tl|ie 
officers  representing  the  edcication  departments  suppar^«|d  by  jthe 
other  members  of  the  conferences  have  agreed  to  , suggest  appro- 
priate, reforms  j  and  that  the  local  Goyemmeiits  Itave  in  (every  qase 
indicated  their  willingness  to  accord  favourable  consideration  to 
their  proposals.  

20.  On  three  points  only  do  they  consider  that  definite  Sjugges: 
tions  or  remarks  may  be  useful.  The  first  is  this :  It  appears  to 
have  been  rightly  assunicd  at  the  earlier  conferences  that  t^e  term 
'  elementary  science'  inay  be  so  widely  interpreted  as  to  include  object; 
lessons  illustrating '  natural  truths,'  the  meaning  of  amap  or  plaJi  and 
other  simt)le  subjects  of  the  kind,  as  well  as  the  elements  of  botany, 
of  zoology  and  of  other  so-called  '  sciences.'  Taking  this  view,  they 
suggested  that 'elementary  science'  thus  interpreted  should  be  a 
'  compulsory '  andiiot  an  *  optional '  subject.  This  was  a  step  in  ttie 
right  direction.  But  at  the  later  Gonfei;ences  it  was  advised,  that 
I  elementary  seieiice'  should  riot  appear  in  the  currictilmn  at  all  as  a 
se'parate  subject,  but  be  taught  in  school  readers  illustrated  by 
olbject  lessons,  care  being  taken  that  no  important  elementary  science 
Should  be  oiriitted  froih  thei  books  supplied  to  the  reading  classes. 
This  latter  ^ilaii  hks  already  been  adopted  in  the  educatidiial  scKenie 
of  the  Bombay  Presidency  and  to  a  certain  extent  in  thai;  of  some 
othef  provisoes,  atA  is  eoiamended  by  the  Governmeni  of  India  for 
favotxstble  consideration  elsewhere. 

21.  The  second  matter  to  which  attention  may  be  drawn  is  of 
ifaiportance.  In  the  edueatiohal  despatch  of  1854  Her  Majesty'^ 
Secretary  of  State,  quoting  from  the  Lieuteiiant-Govempr  of  the 
North- Western  Provinces,  stated  that  ihe  land  record  systein  in' 
'liidian  provinefes  '  ofEered  the  stimulus  of  a  direct   interest  for  ihe 

*  acqiiisitioti  of  so  much  knowledge  as  would  enable  each  man  to  look 
'  after  his  own  figh'ts,  ^  thus  iE(dicating  that  it  woiild  be  an  advantage 
to  the  community  to  include  instruction  in  this  subject  in'  th'e  idu- 
c&t'onal  coursei.  The  conference  of  1893  took  up  this  question. 
'  The  ultimate  objects,*  it  was  said,  •  at  which  the  education  of  au  ag?i-r 
'  culturist  aims  are  not  all  of  them  directly  eonoeeted  with  iV'S. 
'  tillage  of  the  soil.    It  is  of  importantee  to  every  cultivator  that  he 

*  should  be  able  to  understand  and  internet  Mie  meaning  of  entries 
'in  a  cadastral  map  ;  that  he  should  have  proper, acquaintance  with 
'the  system  of  rural  accounts ;  and  that  he  shonld*  be  alble  to  j^ead  and 
'comprehraid  the  land  records  maintained  by  the  official  stafO.  .  For 
'  these  purposes  he  should  receive  instruction  in  drawing,  arithm^tic, 
'  and  such  dimple  surveying  and  mensuration  as  caU  be  easily  taught 
'  to  any  boy.  It  is  equally-  desirable  to  bear  in  inind  both  that  the 
'  objects  enumerated  in  the  preceding  paragraph  are  often  of  a&  much 
'iiii]f)0Tfca6ee  to  those  who,  thioxigh  not  aetiially  tillers  of  the  soil,  are 
likely  in  after-life  to  hold  any  ilitereBt  in  Itod  as  to  those  who  cuU 
tivate  it)  and  that  instruction  in  the  direction  indicated  is  as  useful 

32  a 
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■  for  general  purposes  of  education  as  any  other  kind  of  teaching. 
*It  is  perhaps  even  more  useful.' 

The  same  arguments  were  pressed  at  some  of  the  recent  con- 
ferences. The  plan  had  already  been  introduced  in  some  provinces, 
among  others,  in  Assam,  where  *  the  advantage  of  teaching  the 
'  people  the  use  of  the  cadastral  village  map '  was  held  by  the  director 
of  the  land  record  department  to  be  '  very  great,  as  gradually  en- 
abling them  to  become  more  independent  of  officials  in  arranging 
•  their  own  affairs.'  The  Financial  Commissioner  of  the  Punjab,  sup- 
ported by  the  conference,  went  further  in  urging  that,  as  the  bulk  of 
the  population  whether  actually  engaged  in  tillage  or  not  were  inter- 
ested in  land  instruction  in  the  village  map  and  records  would  be 
generally  useful  to  the  whole  community.  The  Government  of 
India,  adopting  the  same  view,  have  no  hesitation  in  inviting  local . 
Governments  and  Administrations  to  require  their  educational 
officers,  in  consultation  with  the  departments  of  land  records,  to 
devise,  where  this  has  not  already  been  done,  some  plan  under  which 
instiuction  in  village  maps  and  land  records  should  be  included  in 
the  curriculum  of  edacation  for  all  classes.  Similar  arguments 
exist  in  favour  of  instruction  in  simple  commercial  accounts. 

32.  The  third  matter  which  deserves  notice  is  the  position  which 
'agriculture'  should  take  in  the  school  course.  Two  questions  were 
considered.  One,  whether  'agriculture'  should  be  taught  as  a 
separate  subject  at  all,  or,  like  elementary  science,  be  embodied  in 
readers  ;  another,  whether,  if  admitted  as  a  separate  subject, 
instruction  in  it  should  be  optional  or  compulsory. 

It  seems  to  have  been  generally  agreed  that  in  the  earlier  train- 
ing of  boys  in  the  lower  primary  schools  the  interests  of  agriculture 
would  be  sufficiently  served  by  compulsory  instruction  in  elementary 
science  (on  the  system  already  advocated,  through  readers  illustrated 
by  object  lessons)  in  view  of  the  fact,  noticed  in  a  preceding  para- 
graph of  this  Resolution,  that  almost  all  instruction  conveyed  in 
rural  schools  through  the  medium  of  object  lessons  must  acquire  an 
agricultural  colouring,  because  the  surrounding  objects  used  for 
illustration  are  themselves  connected  with  agriculture.  In  these 
opinions  the  Government  of  India  is  disposed  to  agree. 

In  most  provinces,  however,  it  was  considered  that  '  agriculture' 
and '  sciences  ancillary  to  agriculture'  should  be  at  least  ra&Ae  optional 
subjects  at  a  later  stage  in  the  school  curriculum.  Opinions  differed 
as  to  the  exact  point  in  the  school  course  at  which  these  should  be 
brought  in  and  as  to  the  character  of  the  instructions  to  be  given 
But  it  was  generally  recognized  that  a  distinction  would  have  to  be 
made  between  instruction  designed  for  general  educational  purposes 
and  a  course  of  study  leading  to  an  agricultural  diploma  or  degree. 

With  these  remarks  the  Government  of  India  is  content  to 
leave  the  questions  at  issue  to  the  decision  of  the  local  Govern- 
ments and  Administrations. 

23.  II.— Readers  and  tetBt-looki.—T!\ie  distinction  accepted  at  the 
recent  conferences  between '  readers'  and  '  text-books '  was  that  while 
the  former  contain  easy   lessons  on  a  variety  of  subjects,  the  latter 
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deal  excluaively  with  a  particular  subject  or  soienoe.  The  agricul- 
tural conferences  of  1890  and  1893  laid  much  stress  on  the  neces- 
sity of  simplifying  both  readers  and  text-books.  The  defects  pointed 
out  in  school  books  dealing  with  elementary  science  and  agricul- 
ture were  that  the  language  employed  was  often  above  the  compre- 
hension of  young  boys ;  that  the  terms  used  were  too  technical ;  that 
the  vernacular  translation  of  English  scientific  words  was  frequently 
imperfect ;  that  the  subject-matter  was  not  seldom  badly  selected ;  and 
that  the  text-books  sometimes  aimed  at  carrying  the  pupil  further 
than  was  necessary  for  any  practical  purposes. 

24.  The  Government  of  India  is  pleased  to  observe  from  the 
proceedings  of  the  recent  conferences  that  a  great  deal  has  been 
done  during  recent  years  in  almost  all  provinces  to  reduce  these 
defects  and  that  further  attention  is  now  to  be  given  to  the  subject. 
The  compilation  of  good  readers  and  text-books  for  the  young  in 
connection  with  agriculture  and  sciences  ancillary  to  agriculture  is 
a  task  of  which  the  difficulty  is  not  always  appreciated.  In  Eng- 
land the  best  text  books  on  such  subjects  have  often  been  written 
by  men  of  the  highest  scientific  reputation.  In  some  of  the  conti- 
nental countries  they  are  compiled  and  issued  under  the  supervision 
of  the  central  bureau  of  the  Government.  In  India,  on  the  other 
hand,  while  there  hav.e  been  many  useful  books  compiled  for  school 
use,  no  uniform  policy  has  been  adopted  in  their  preparation,  and 
there  appears  to  be  in  consequence  a  considerable  inequality  in  the 
character  and  value  of  both  readers  and  text-books  in  various  prov- 
inces. Taking  the  ease  of  agriculture,  one  primer  on  this  subject 
has  been  compiled  by  a  civilian,  another  by  an  agricultural  expert, 
others  have  been  based  on  these  two  books  by  educational  officers, 
while  others  again  have  been  independently  compiled  by  non-officials. 
Evidence  was  given  by  a  skilled' witness  at  one  conference  that  the 
current  text-books  on  agriculture  and  other  such  subjects  are  quite 
unsuited  for  young  learners;  that  they  are  too  abstruse;  and  that 
they  deal  with  chemical  problems  and  other  matters  beyond  the 
comprehension  of  the  pupils.    • 

25.  IXniformity  in  India  is  impossible.  Any  attempt  at  precise 
uniformity  in  teaching  was  deprecated  by  the  Education  Commis- 
sion. The  differences  of  language;  of  climate  and  physical  condi- 
tion ;  of  the  natural  objects  used  for  oral  lessons,  or  as  illustrations  of 
school  books ;  of  local  customs  and  practices;  all  these  are  insur- 
mountable obstacles  to  uniformity  of  text  in  readers  and  primers 
required  for  educational  purposes.  But  it  may  be  doubted  whether 
these  variations  need  stand  in  the  way  of  a  general  uniformity  of 
plan  and  system. 

26:  It  has  been  said  that  nothing  requires  a  higher  exercise  of 
the  intelligence  than  to  serve  up  knowledge  in  a  form  in  which  it 
can  be  easily  assimilated  and  digested  by  the  young,  and  so  far  as 
this  is  the  case,  the-  compilation  of  school  books  demands  the  em- 
ployment of  the  best  intellects  in  the  country  for  the  work.  The 
question  indeed  has  been  raised  whether  the  scheme  on  which 
elementary  readers  and  text-books  relating  to  agriculture  and 
iallied  sciences  are  to  be  framed  should  not  be  worked  out  and  re- 
vised from  time  to   time  by  a  competent  committee  of  educational 


502  Sixth  Resolution. 

and.  other  official  experts  who  would,  initially,  deal  only  with;  the 
frame-work  and  general  desigp  of  the  educational  books,  leq^iog 
details  to  be  filled  in  by  provincial  authorities,  so  as  to  suit  the 
circumstances  of  each  locality  and  who  would  subsequently  ofEer 
criticisms  on  any  defects  which  might  present  themselves  to  their 
notice  in  the  completed  books.  The  subject  is,  however,  one  which 
demands  fuller  consideration.  At  present  the  Government  of  India 
are  content  to  record  their  opiniom  that  readers  and  text-books 
dealing;  with  agriculture  and  allied,  sciences  should  not  only  be 
brought  up  to  an  equally  high  standard  of  arrangement,  simplicity, 
and  clearness  throughout  India,  but  also  that  they  should  not  fall 
in  these  respects  below  the  best'  standards  in  Europe;  that  it  would 
seem  difficult  to  attain  this  object  unless  some  of  the  very  best  men 
available  in  the  country  are  allowed,  to  devote  for  a  certain  period 
the  whole  of  their  time  and  attention  to  the  subject ;  and  that  the 
matter  is  one  of  such  grave  importance  in  connection  both  with 
the  interests  of  agriculture  and  with  the  sound  education  of  the 
people  as  to  deserve  deliberate  investigation, 

27.  in.— 'Training  SehooU. — ^The  Conj^rence  of  1893  insisjied  on 
the  necessity  of.  providing  teachers  competent,  tp-  give  instrjietion 
in  the  elementary  principles  of  agriculture.  The  conferences 
which  have  now  been  held  go  further,  Tl^ey  demand  that  teachers 
should  b^  trained,  to  teach  all  elementary  .sciem!es.on  the  systeiq  of 
'  readers  and  object,  lessons '  and  in  many  provinces  lay  stress  on  the 
impossibility  of  introducing  the  system  unless  schoolmasters  are 
specially  trained  in  it  themselves.  That  something  has  been  done 
in  this  direction  has  been  admitted,  but  that,  taking  India  as  a 
whole,  progress  has  not  been  sufficieutly,  great  is  clearly  proved. 
Qne  obstacle  exists  in  the  fact  that  the  teachers  in  the  lower  classes 
of.  schools  are  so  poorly  paid  that  they  cannot  in  many  parts  of 
India  be  compelled  to  go  through  a  course  in  training  schools ; 
another  that  even  in  the  case  of  those,  who  do  attend  t^e  training 
schools,  it.  is  not  always  easy  to  provide  for  them  at  thosp  sehoole 
competent  instructors  in  what  is  really  a  difficult  branch,  of  a  scbpoi 
inaster's  work. 

28.  The  desirability  of  instructing  schoolmasters  how  to  teach 
by  means  of  object  lessons  and  readers  has  been  acknowledged, by 
local  Governments  and  Administratious,  to  whom  must.be  left  the 
decision  as  to  what  practical-  measures  can  be  taken  to, develop  train- 
ing schools  in  this  direction.  But  apart  fpom  this  general  qjaestion 
there  appeared  to-hej.  at  more  than  one  of  the  recent  provincial  con- 
ferences, a  strong  feeling  in  favour  of  requiring  training  school 
•students,  either  before  or  after  appointment  as  masters,  to  pass 
thrmigh  a  course  on  an  agricultural  farrn.  This  measure  had  indeed 
sbeen  urged  by  the  conference  of  1893. 

29.  In  Madras,  where  the  subject  has  for  some  years  beenunder 
•discussion,  it  was  proposed  that  training  school  students  should  go 
through  a  course  under  a  competent  agricultural  master  on  experi- 
mental farms  in  the  vicinity  of  training;  institutions.  The  manage- 
ment of  the  farm  would  be  in  the  hands  of  the  agricultural  depart- 
ment, and  the  instruction  of  training  school  students  in  the  hands 
of  the  educational  department,  who  would  utilise. the  a^ioultural 
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fitt'ifi'  aad-  the  ei^ieiviments  eondtueted  on  it  for  pdrpo$eB'  o£  ilki^ra- 
tioH.  The  Mad3?as  GoverttmeJit,  while  apprehending' that  a  consider- 
arble  time  will  be  required  to  bring  the  scheme  into  operat-itin,  have 
aiceepted  these  views'  as  sound.  In  the  Central  ProTinees  practa<ial' 
action  bad  beentaken  in  sending  aiumally  £rom  e^ok  o£  the  western! 
districts'  four  students  or  schooknasters  aiter  th&y'  have  parsed 
through  the  training  Schools  for  a  six  njodths'  couMe  under  an  Eduoa>i* 
tional  offieei  at  the  agrdcultuiral  farm  in  Nagpuif .  Strong  evidence! 
was  given  ini this  pi*ovince  that  sehoolmiastOTS  thus'  trained  were, 
the  only  efficient  teachers  of  agriiculturai  ambjs^ts  and  of  eo^atd 
siciences  in  the  school^;  The  extension  of  thb  system'  was  stroiigljB 
advocated  by  the  revenue  officials  on  the  oonferencei 

SO,  In  the  North'Westem  provinces  a  few  students  go 
through  a  two,  year^'  course  at  a  Government  farm,  some  of  whom 
are  understood  to  be  d^esigned  for  schoolmasterships,  and  the  AUa- 
h^fhad  University  ha^  sor:^  supported  the  movement  in  the  interests 
of  a  supply  of  agricultural  teachers  as  to  allow  a  special  examiiaatioa 
in  science  and  agriculture  from  those  of  the  farm  students  who  go> 
up  for  ^aji  '  school  tri^l '  certificate.  The  students,  are  not,  bow- 
ever,  as  proposed  in.  Madras,  and  as  is  the  case  in  the  Central 
Provinces,  trained  by  the  educationali  but  by  t,he  ^liiewltura],  de- 
partment, and  the  course  is  perhaps  too  long  and  the  numbers  too 
few  to  have  any  ^db  influence  oh  the  edWsiliioii'al  staff. 

SI.  In  .B'dmbay,  where  spbqial  attention  has  been  paid  in  the 
tramihg  schools  to  the  practical  instruptibn  of  teachers,  one  of  tte 
seyeni  traMirig  schools  is  provided  with  an  agri(;ultural  teacher 
who  has_obtained  a  College  diplon^^a,  and  it  has  been  recbimmetfded 
by  the  BoniKay  copference  iihat'ali  the  training  schools  should  be 
similarly  equipped.  TChe .  question  of  usiiig  firms  for  the  instruc- 
tion of  training  school  s'titdeqillis  was  not  i:aised  a^  ^nibay,  but.the 
principle  has  be'eii  accepted;  as  regards  trainijing  school'  teaphers^ 
¥q  tW  suggestion:  tl^at  we  College  diploipaa  shall  include  a  piacticai 
course  on  ^e  ifoona  lAxm. 

In  Bengal  iho^  utiM^ation-  of  the'  Goverome^ii;  farm  f ojj  the-  pur- 
pose of  trainiiig  schocdmadters  was  recommended.' 

Thus,  the**  is  a  dteciiJied  movement  whteb  has"  alfready  taben- 
som&  positive  fornl  in  the'  direction' of  abdordi'njg  to  s6kod'lmastei^s^ 
a  pte&tieaJ  trMiiJng;  in'  agirieultnta/1  subjfedts. 

8*2..  The  Government  of  India  recdglit^^'  iH^  niiddufct^ff  iifility 
of  the"  policy  adV^oeated  and  a'cfie^ti  the  praiminary  sijcc^^SS'  oh<;ained' 
in  the  CehtM  PtoVihce's' as  f!i«%^'  /acle  e'^i'dehc'e  of  its  pradtieal' 
results  and  feasibility.  Th'eyiixVitS  all  Ideal'  Govdrhiiients  and* 
Administrationsj  to.  bring  the  qiqestiotij  whdre  this  hasmot  alli^ady 
been  done,'  under  the  serilouEi  consideration  p£  th^r  %riGultural  add^ 
ednoatiohal.  depsKirtments,:  alud  to  state,  in^  foilwarding  the.  agricul- 
tural report  qI  the  yeary  what  views  they  hav^e  formed  on  the 
subject. 

33.  IF.^-^Biff'ier  a^ricitthral  ^dttoatiidii.~-Th6  discussions  on 
these<tfubJeots  led  to  important  condlil&ionS.  'She  Gtovemmetit' of 
Indila  have  not'  hitherto  pressed' for"  the  early  establishment  of  high- 
das^  lagnicdltural  institutions -in  view  of  the  fact  that   no  suffidient 
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evidence  had  yet  been  produced  to  show  that  students  trained  at 
them  would  find  any  satisfactory  opening  in  life.  They  held  too 
that  high-class  educational  institutions  professing  to  teach  such 
subjects  as  agriculture,  forestry,  veterinary  science,  etc.,  should 
be  national  rather  than  provincial;  that  one  or  two  national  colleges 
would  meet  the  present  needs  of  all  India;  that  the  colleges,  if 
founded  at  all,  must  be  equipped  with  a  highly  competent  stafE  of 
teachers ;  and  that  the  reduplication  of  the  expense  in  every  province 
would  not  be  justified.  Following  this  view,  the  1890  conference 
considered  that  the  agricultural  college  already  existing  in  the 
Madras  presidency  and  a  second  to  be  attached  to  the  Forest  School 
at  Dehra  would  satisfy  the  needs  of  all  India. 

84.  Dr.  Voelcker  recommended  that  special  attention  should  be 
directed  to  agricultural  education  in  colleges,  but  added  that 
separate  institutions  would  not  be  needed  if  existing  colleges  of 
science  were  expanded  by  the  addition  of  an  agricultural  branch. 
The  conference  of  1893  did  not  formulate  any  specific  recommenda- 
tion, but  agreed  with  the  conference  of  1890  '  that  the  claims  of 
'  men  trained  in  scientific  agriculture  to  appointments  in  the  revenue 
'  and  cognate  departments  should  be  as  freely  recognized  as  those  of 
'men  trained  in  law,  arts,  and  engineering. 

35.  The  question  has  now  been  put  on  a  somewhat  new  footing 
by  the  argument  urged  in  the  three  provinces  of  Madras,  Bombay, 
and  Bengal,  that  a  thorough  and  practical  education  in  agriculture 
and  allied  sciences,  ending  in  a  high-class  college  diploma  or  in 
an  agricultural  degree,  develops  the  intelligence  of  students  just  as 
well  as  a  literary  course;  that  it  certainly  fits  them  as  well,  if  not 
better,  for  duties  in  the  land  revenue  and  cognate  services ;  and  that 
it  is  very  desirable  to  encourage  the  appointment  of  men  so  trained. 
This  policy  has  long  been  advocated  by  the  Madras  Government, 
who  have  recently  carried  it  into  practical  effect  by  a  Government 
order  making  the  diploma  in  agriculture  of  the  same  value  as  a 
B.A.  degree  as  a  qualification  for  higher  Government  service.  It 
was  further  pointed  out  at  the  Madras  conference  that  the  proposed 
measure  of  passing  all  training  school  students  through  a  practical 
course  on  a  Government  farm  would  require  a  staff  of  training 
school  teachers  instructed  in  the  more  advanced  branches  of  agri- 
culture ;  and  that  in  recent  years  ten  per  cent,  of  the  college  stu- 
dents Belonged  to  the  land-owning  class.  The  college  was,  there- 
fore, needed — (I)  for  a  large  number  of  candidates  for  oflBcial  em- 
ployment, (2)  for  a  certain  number  of  training  school  teachers,  and 
(3)  for  a  material  number  of  landowners. 

36.  It  is  evident  that  if  the  policy  indicated  is  followed  in 
other  provinces  there  may  be  justification  for  a  larger  number  of 
high-class  agricultural  colleges  than  the  two  advocated  by  the 
conference  of  1890.  The  policy  has  been  very  strongly  pressed  in 
Bombay  and  is  supported  by  the  authorities  there  on  similar 
grounds  to  those  urged  in  Madras.  '  We  want,'  it  Was  written  in  a 
note  submitted  to  the  Bombay  Government,  *  as  officials  in  the 
'  districts,  rather  than  technical  experts,  men  who  have  had  their 
'thoughts  directed  to  agriculture   and   whose  minds  have  been 
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*  taugbt  to  dwell  on  It  5  whose  reports  on  tbe  state  of  the  crops,  the 
'  imminence  o£  famine  or  t.he  condition  of  the  agricultural  popula-^ 
'  tion  will  be  animated  by  personal  interest  and  intelligence  of 
'  things  agricultural ;  who,  when  endeavours  are  made  to  help  the 
'  cultivating  classes  by  a  State  loan,  distribution  of  seed,  and  so 
'  forth,  ov  to  stimulate  them  to  adopt  well-tried  improvements,  will 

*  have  their  zeal  quickened  by  sympathy  with,  and  appreciation  of, 

*  the  measures  proposed,'  The  conferences  in  Berar  and  the 
Central  Provinces  followed  the  lead  given  in  Bombay  and  suggested 
that  students  should  be  sent  from  those  provinces  to  the  Bombay 
College.  The  Bengal  conference,  adopting  similar  views,  claimed 
that  the  province  was  justified  in  having  a  college  of  its  own,  and 
recommended  that  the  engineering  college  at  Seebpur,  near 
Calcutta,  should  be  expanded  for  the  purpose.  The  conferences 
held  in  the  Punjab  and  the  North-Western  Provinces  endorsed  the 
arguments  put  forward  in  Madras  and  Bombay,  but  were  prepared 
to  advocate  the  establishment  of  one  college  for  the  two  Provinces. 
In  Burma  and  Assam  local  conditions  did  not  justify  proposals  for 
a  high-class  agricultural  institution  in  either  province,  though  it 
was  admitted  that  students  might  occasionally  be  sent  to  one  or 
other  of  the  colleges  elsewhere.  Thus,  the  outcome  of  the  delibera- 
tions of  the  conferences  has  been  that  there  should  be  four  high- 
class  agricultural  colleges,  wz. : — at  Madras,  at  Bombay,*  at 
Calcutta,  and  at  some  place  in  Northern  India.  These  four  in- 
stitutions would  meet  the  ordinary  requirements  of  Berar,  the 
Central  Provinces,  and  the  Punjab,  and  the  occasional  needs  of 
Burma  and  Assam,  The  opinions  of  local  Governments  on  the 
question  will  be  separately  invited. 

87.  In  every  province  which  possesses  or  makes  use  of  an 
agricultural  college,  there  must,  it  has  been  urged,  be  a  special 
school  course  leading  up  to  it.  This  has  been  provided  in  Madras 
^and  Bombay,  and  will  doubtless  be  arranged  for  elsewhere  when 
the  time  comes  to  do  so.  In  Bombay  the  question  has  been 
raised  of  establishing  an  agricultural  degree  at  the  University,  in 
addition  to  the  College  diploma,  and  was,  when  the  conference 
closed,  nnder  the  consideration  of  the  authorities. 

38.  A  subsidiary  question  was  discussed  at  the  conferences, 
whether  in  addition  to  the  college  there  should  be  a  school  at 
which  students  should  be  trained  for  certain  subordinate  revenue 
appointments  and  for  such  posts  as  assistant  managers  on  court  of 
wards'  estates,  etc.  School  classes  have  already  been  established 
at  the  Government  farms  in  Nagpur  and  Cawnpore  with  this 
object,  the  Nagpur  farm  being  also  utilized  by  the  educational 
department  for  the  instruction  of  training  school  students  and 
schoolmasters.  The  period«f  the  agricultural  course  is  two  years 
in  both  places,  but  the  course  for  schoolmasters  is  at  Nagpur  only 
six  months.  In  Bengal  the  conference  suggested  that  there  should 
be  two  courses  of  difEerent  lengths  at  the  same  college,  the  shorter 
for  subordinate  officials,  the  longer  for  those  who  aspire  to  the 
College  diploma.  The  question  is  one  which  requires  further 
consideration  and  which  would  be  perhaps  more  satisfactorily 
worked  out  by    inter-communication,  with  the  consent  of  local 
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QoVei^aments  between  thd  edueatioBal  and  agricultural  de^art'immts 
of  the  provinces  concerned,  a/nd  by  a  review  of  the  results  which 
have  been  obtained  at  Nagpur  and  Cawnpore. 

39.  The  local  Governments  and  Administrations  in  their  reviews 
of  the  conference  proceedings  have  generally  agreed  in  the  policy  piit^ 
forWard'-^^and  the  Government  of  India  are  themselves  prepared  to 
give  it  every  encouragement.  But  they  look  upon  this,  as  on  all 
other  approved  recommendations  of  the  conferences,  as  only  a  part 
of  a  geueraT  working-plan  which  must  be  developed  as  circum- 
stances admit.  Por  the'  present  they  are  content  to  place  upon 
record  the  conclusions  which  they  consider  to  be  justified  by  the 
discussions  which  have  been  held : — 

(1)  that  agricultural  degrees,  diplomas,  or  certificates  should 
be  placed  on  the  same  footing,  as  corresponding 
literary  or  science  degrees,  etc.,  in  qualifying  for 
admission  to  Government  appointments  and  more 
particularly  those  connected  with  land-revenue  ad- 
ministration ; 

(?)  that  there  should  be  not  more  than  four'  institutions 
giving,  a  high-class  diploma,  vin:-,  at  Madras,Caleu.tta, 
Bombay  and  some  place  in  the  Norfck-Western' 
Provinces,  and  that  these  should  bs'  utilized  by  other 
provinces'; 

(3)'  that  the  diploma  should  eventually  be  compulsory  in; 
the  case  of  certain  appointments, -rf.^.,:  agricullmral' 
teachers  at  training  school's,  assistants'  t6  the 
director  of  agricuMute,-  etci; 

(4)  that  ehe'  practiical-  instruction  of"  candidates  f of  certain 
subordi^nate  appointments  at  a  school  class  or  an  ex- 
peridiental  farm  should  be  further  considered; 

(d)  that  a  special  school  course  leading  up  to   the  agficnl-  * 
turjil  diploiiaa,  degree  or  certificate  is  required ; 

(6),  tliaii  the  practice  of  allowing  schoolmasters  either  before^ 
or  after  appointment  to  pass  through  a;  course  olrar, 
few  months  on  a  Government  farm  is  one  whiok  de- 
serves consideration. 
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Appendix  to  Sixth  Resolution. 

Bxtraet  ftovn  the  Wroaeedin^s  of  the  QoVernment  of  India  in  the 
department  of  Mevenue  an$  Ag^ieuttute, — (#o,  19—98-1, 
dated  Simla,  SOtk  September  1895.) 

Bead— 

FaragTapli  25  of  G«Terament  of' Indian  Home  Departiugiit  Resolntiott 
No.  199,  dated  18th  June  18S8,  on  ikp  Review  o£  Edueation  in 
India  in  1886. 

Proceedings  of  the' fiftb  meeting  of  the  Agirioultural  Conference  held  at 
Simla  in  Octobei  189S. 

Fa^'agraplis  527  and  528  of  Dr.  Voeloker'e  Beport  on  the  imprjOTemeut  of 
Xnman  Agrioult'ufe. 

Faraeraph  17  of  Gbvernment  of  India,  Home.  Department,  BeBolution 
Kor2,  dated  7th  September  1894^  on  the  Progi'esja'  of  Education, 
1887-88  to  1891-92. 


RESOLUTION. 

In  pafiagraph  17  of  the  second  Resolution  mentioned  in  the 
pireamble,  allusion  tras  made  to  the  Sruggestions  of  I>r<  Voelcker 
respecting,  the  education  of  the  agricultural  elassesi'  The  sub- 
ject has  now  to  receive  renewed  attention  in  cohnection  with  the 
recommendations  of  the  agricultural  conference  which  was  con" 
vened  in  October  1893  to  consider  Dr.  Voelclser's  Report. 

2.  The  general  view  taken  by  the  Gevernment  of  India  in  the 
Resolution  of  1894!  was  that  greater  success  is  to  be  expected' from 
making  instruction  in  the  rudilnents  of  agriculture  part  and  pareel 
of  the  primary  system  of  instruction  in  the  country,  than  from 
teaching  it  as  a  subject  apart  &om  the  general  educational' pro- 
gramme, and  that  such  general  enlightenment  and  intellectual 
eSpansion  of  the  agricultural  classes  as  would' enable  them  to  per- 
ceive for  themselves  the  small  reforms  which  are.within  their  means 
and  opportunities,'  would  be  more  likely  to  produce  substantial 
results  thsoi' special  instruction  in  particular  agjdcultural  processes. 
This  view  is  in.  practical  accord  with  the  opinions  expressed  by 
the  delegates  of  Local  Governments  and  Administrations  at  the 
Conference  ctfl893;  In  theirsecondi  R«solution  they  recommend 
that,  as  a  general  rule,  instruction  in  agriculture  shaul4,<  be  combined 
with  the  existing  course  of  education  and  not  dependion  separated 
special  institutions. 

3;  The  principles  v^hich  govern  the  introdtietion  of  agricul- 
tural instruction  into  the  educational  system'  apply  -also  to  all 
branches  of  technical' instruction.  The  question,  thferfefore,  iS;  not 
merely  how  to  adapt  education  to  the  training  of  agi'iBultiirist's, 
but  how  so  to  fashion  the  plan  of  instruction  as  tb'  promote  ib',  tfhe 
pupils  taught  the  power  of  assimilating  easily  any  Mnd  of  technical' 
instruction.  The  moulding  of  the  edueatioiial  scheme  into  a  form 
which  will  lead  to  such  a  result  is  one  on  which  ideas  and'  niethddtf 
hav^e  during  recent  years  undergone  a  radical  change  in  all>  of  the 
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more  advanced  countries  of  Europe.  One  great  feature  in  the 
change  has  been  the  substitution  of  the  idea  of  development  of 
faculty  for  that  of  mere  acquisition  of  knowledge.  It  is  now 
acknowledged  that  the  hand  and  the  eye  should  be  trained ;  that  the 
powers  of  observation  should  be  brought  into  play  and  improved 
by  exercise,  and  that  the  actual  teaching  of  a  particular  trade  is  of 
less  importance,  in  the  first  instance,  than  educational  methods 
which  will  adapt  the  pupil  for  the  subsequent  reception  of  technical 
instruction  of  any  description.  "A  system  of  education,  "  writes  the 
late  Professor  Huxley,  "  which  does  nothing  for  the  faculties  of 
"observation,  which  trains  neither  the  eye  nor  the  hand  and  is  com- 
* '  patible  with  utter  ignorance  of  the  commonest  natural  truths,  may 
"  naturally  be  regarded  as  strangely  imperfect'''.  All  technical  in- 
struction must  indeed  be  founded  on  a  preliminary  training  of  a  prac* 
tical  character  in  primary  and  secondary  schools.  In  the  reports 
recently  submitted  from  various  counties  in  England  on  the 
results  achieved  at  technical  institutions  a  common  cause  of  failure 
was  found  to  be  the  absence  of  any  training  of  the  powers  of  ob- 
servation in  the  schools  of  lower  grades.  On  similar  grounds  a 
charge  was  laid  against  the  educational  system  formerly  prevailing 
in  the  rural  schools  of  England  that  it  "  actually  unfitted  the  chil- 
"  dren  of  farmers  for  an  agricultural  career."  "  Nevertheless,"  wrote 
the  author  of  the  second  Eeport  published  by  the  Royal  Commis- 
sion on  technical  instruction,  "  there  need  be  nothing  in  any  scheme 
*'  of  rural  education  specially  designed  for  the  agricultural  classes 
"  which  should  unfit  the  children  for  any  other  career  for  which  indi- 
"  vidually  they  may  be  better  suited."  The  Government  of  India 
hold  the  same  view.  They  admit  indeed  that  agriculture,  as  the 
mainstay  of  the  prosperity  and  wealth  of  the  greater  part  of  the 
population  of  India,  deserves,  more  than  any  trade  or  profession, 
the  special  attention  and  care  of  those  who  are  responsible  for  the 
instruction  of  the  rural  classes,  but  they  are  convinced  that  the 
early  school  instruction  which  is  most  calculated  to  produce  even- 
tually the  best  agriculturists  will  be  equally  useful  to  those  who 
intend  to  follow  any  other  occupation. 

4.  At  the  same  time  the  circumstances  and  surroundings  of 
rural  schools  must  give  to  any  educational  plan  based  on  the  princi- 
ples already  indicated  a  leaning  towards  agriculture.  In  the  official^ 
syllabus  for  rural  schools  in  France  it  is  laid  down  that  "  teachers 
"  should  commence  by  directing  the  attention  of  pupils  to  visible  and 
"  tangible  objects  which  they  should  make  the  children  see  and  feel, 
"and  then  put  them  face  to  face  with  concrete  realities,  from  an 
"intelligent  comprehension  of  which  they  will  be  led,  by  a  gradual 
"  exercise  of  their  reasoning  faculties,  to  the  formation  of  abstract 
"ideas."  And  in  the  Report  of  the  Royal  Commission,  already 
quoted,  it  is  urged  that  '*  rural  education  should  be  based  on  what 
"a  child  can  see  round  him.''  The  view  recorded  in  the  proceed- 
jngs  of  the  Conference  of  1893,  that  any  system  of  practical  educa- 
tion in  rural  schools  must,  for  whatever  class  intended,  acquire  an 
agricultural  colouring,  because  the  surrounding  objects  are  themselves 
agricultural  seems  therefore  to  be  unexceptionable. 

5.    In  the  Resolution  of  1894  on  Educational  Progress  the  Gov- 
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ernment  of  India  have  acknowledged  that  there  is  a  general  ten- 
dency to  modify  the  course  of  primary  instruction  in  the  desired 
direction.  In  some  Provinces  material  progress  has  been  made. 
But  they  are  not  fully  aware  how  far  the  principles  advocated  have 
been  systematically  adopted,  or  to  what  extent  opportunities  exist 
for  their  wider  introduction.  Nor"  have  they  been  informed  what 
action,  if  any,  has  been  taken .  on  the  suggestion  in  the  a6th 
paragraph  of  the  Resolution  of  18th  June  1888  that  conference 
should  be  held  with  which  the  Agricultural  Department  should  be 
associated  for  the  purpose  of  discussing  the  educational  systems  in 
its  bearings  on  agriculture.  It  is  true  that  the  questions  under 
examination  have  not,  so  far  as  the  agricultural  classes  are  con- 
cerned, yet  assumed  the  general  importance,  which  they  will  possess 
in  the  future,  in  view  of  the  fact  that,  as  a  rule  the  rural  population 
actually  engaged  in  tillage  have  not  hitherto  made  any  appreciable 
use  of  the  rural  schools  otherwise  than  with  the  object  of  training 
their  children  for  occupations  which  have  no  immediate  connection 
with  agriculture.  Eut  the  time  must  soon  come  when  this  position 
will  be  changed.  Serious  discussion  of  the  subject  ought  not  to  be 
longer  postponed. 

6.  The  Governor  General  in  Council  desires  therefore  that  the 
suggestion  of  the  Resolution  of  18th  June  1888  should  now  be 
carried  out,  and  that  advantage  should  be  taken  of  the  visit  of  the 
officer  deputed  by  the  Government  of  India  to  discuss  the  proposals 
of  the  Agricultural  Conference  of  1893  to  hold  in  each  Province  a 
Conference  of  such  officials  as  the  Local  Government  may  appoint, 
including,  it  is  suggested,  representatives  of  the  Educational  and 
Agricultural  Departments,  for  a  formal  examination  of  the  Resolu- 
tions recorded  at  the  fifth  meeting  of  the  Conference  of  1893  with 
the  view  of  submitting  definite  suggestions  and  proposals  for  the 
consideration  of  the  Local  Government  or  Administration. 

7.  The  Government  of  India  do  not  wish,  until  Local  Govern- 
ments and  Administrations  .  have  bad  the  opportunity  of  recording 
their  own  views,  to  deal  further  with  the  specific  proposals  of  the 
Conference,  nor  do  they  desire  to  authorize  the  officer  deputed  by 
them  to  convey  any  final  judgment  on  the  issues  raised.  The  chief 
duty  of  that  officer  will  be  to  place  for  their  ioformation  before  the 
Local  Governments  or  their  representatives  either  facts  and  statis- 
tics obtained  in  other  provinces,  or  the  reports  of  other  Provincial 
Conferences.  For  the  present  a  sufficient  indication  has  been  given 
of  the  general  views  of  the  Government  of  India  and  of  the  desire 
of  the  Governor-General  in  Council  that  the  subject  should  be 
earnestly  examined  in  the  interests  of  future  agricultural  develop- 
ment. 


SIO 
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Publication  of  agricultubal  utfobuatioit. 

The  despaiich  oi  Her  Majesty's  Secretary  of  State  directing  in 

1881  the  formation  of  departments 
No.  85.  dated  16th  Jure  1881.  „£  agriculture,    stated  that,  one  of 

their  maih  objects  was  to  be  '  the  rendering  available  oi  faciks  and 

*  statistics  in  order  that  Government  and  its  officers  may  always  be 
'  in  possession  of  an  adequate  knowledge  of  the  condition  of  the  coun- 

*  try,  its  population,  audits  resources/  This  injunction  musth^ 
held  to  include  the  publication  in  an  easily  accessible  form  of  all 
information  likely  io  be  useful  to  the  general  public. 

Z.  The  various  agencies  established  or  contemplated  by  which 
information,  facts,  and  statistics  are  or  will  be  collected  have  already 
been  described.  They  have  been  brought  under  three  main  divi- 
sions— (i)  Land  record  establishments  ;  (ii)  Scientific  department* 
under  imperial  direction ;  and  (iii)  Provincial  departments  of  agricul- 
ture and  their  experts.  The  duties  in  respect  to  collecting  and 
publishing  information  which  devolve  in  each  case  upon  the  pro- 
vincial and  imperial  departments,  respectively,  will  now  be  con- 
sidered. 

I,-— 'Information  derived  from  land  recordi. 

3.  Information  supplied  by  tKe  land  records  and  by  the  estab- 
lishment which  maintain  them  can  be  '  rendered  available  '  in  three 
ways: 

Firstlyi  by  the  arrangement  of  the  reicords  themselves  iii  sucb 
form  that  they  can  be  easily  searched  by  district  officials  and  be 
made  io  yield  readily  information  of  any  kind  that  is  required^ 
This  has  been,  or  now  will  be^  efEected  in  every  province  in  which 
village  records  are  maintained.  The  system  accepted  at  the  recent 
conferences  for  providing  a  simple  abstract  of  the  facts  and  statis- 
tics for  each  village,  which  will  at  once  indicate  its  progress  or 
decline,  has  _  already  been  described  in  the  third  Resolution  of  this 
series.  And  the  whole  scheme  of  land  records  has  now  been  so 
arranged  in  every  part  of  India  which  possesses  land  record  estab- 
lishments thai  information  is  promptly  conveyed  to  the  authoriti6» 
of  injury  or  distress  caused  by  sudden  calamities. 

Secondly i  by  the  collation  and  review  of  the  statistics  fbt  eSch 
district  and  division  for  the  province  and  for  the  whole  empire; 
This  duty  is  respectively  performed  for  the  province  in  the  annual 
or  periodical  reports  of  district  and  divisional  officers,  in  the  review 
of  them  by  the  land  record  department,  by  the  higher  revenue 
authorities,  and  by  the  local  Governments ;  and  for  the  empire  by 
the  compilation  and  discussion  of  them  in  the  statistical  depart- 
ment of  the  Government  of  India,  by  which  department  they  are 
published  for  the  information  of  the  general  public  of  the  home 
authorities  and  of  Parliament. 
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Thirdly,  by  the  collection  and  cdlatioa  of  special  facta  aiad 
statistics  unider  appiopiriate  subject  heads.  The  method  wMch  i® 
advised  of  arranging  inforoaalaon  under  subjfeet  feeada,  with  a  view 
to  its  eventual  publicatioii  in  an  intelHgible  £or4fl>  will  now  be 
described. 

4.  The  system  may  be  most  conveniently  described  as  a  systern 
of  'iledgering  '  and  is  an  essential  diity  of  the  de^arttileiita  m.  land 
records  and  agriculture.  In  every  departmental  office  arrangements 
should  be  made  for  the  separation  of  pamphlets,  extracts,  letters, 
reports,  etc^  rfeferring  to  ekch  subject'  which  iS  df  sufficient  iu^ppr- 
tanee  to  deserve  a  distinct  heading,  in  siibh  a  manner  that  all  pjiperS 
relating  to  that  subject  rnHf  be  brought  tbgelhet  for  <3onveflifeiit 
reference.  If  this  principle  is  obsei>ved  the  details  may  be  left  t6 
the  discretion  of  the  departmental  officers.  But  as  the  system  i^ 
o&e  which  has  been  sacaeasWly  elaborated  in  the  office  of  the 
Eeporter  on  Eeonotnie  Products,  that  official  has  been  instructed  to 
publish  a  brief  description  of  it  for  general  information. 

5.  The  Government  of  India  have  already  iildieated  in  thd 
third  Resolatioh  of  this  series  how  the  land  records  afld  the  land 
record  establishments  can  be  utilised  for  supplying  facts  and  statis*-. 
tics  in  respect  to  any  agricultural  pracMces  or  condition^  which  may 
be  the  suigept  of  engniry-^sueh  as  methods  of  cultivation,  the 
diseases  of  agriculturalplaots  ^nd  of  cattle  and  so  forfchj,  Jnfoim^ 
tion  thus  directly  splicitjsd  would  be  natprally  ledgered  uuder  its 
approprjaite  head  and  published,  if  necessary,  by  the  department  or 
supplied  to  the  scien.tinc  department  which  requires  to  utilise  it. 

6i  Beyond  the  information  thus  specially  sought  for  there  are 
many  facts  and  statistics  which  are  brought  to'the  notice  of  district 
officers  in  their  inspection  of  the  records  or  otherwise,  which  are  o| 
sufficient  ^interest  to  d,eserye  compilation  and  perUaps  eventual 
publication  im  a  central  ofifice.  Thus,  in  the  abstracts  (to^hicb 
allusion  has  already  been  maae)  of  village  statistics,  (the  occurrence 
of  various  agricultural  defects  in  particular  localiiies  may  be 
brought  to  light.  In  one  group  of  yillaggs  it  may  be  the  prevalence 
of  a  noxious  weed,  in  another  the  fiontinual  reeurrence  pf  a  plant 
disease,  in  a  third  jthe  spread  of  saline  efflorescence,  in  a  fourth  tie 
appearance  of  an  obscure  cattJe  murrain.  Some  system  should  now 
be  established  iindei  which  district  officers  should  be  encow^ged  to- 
communicate  to  i^  department  of,  l»nd  records  notes  of  any 
remarkable  facts  bearing  on  agricultural  conditions  wHcn  njay 
come  to  their  notice  through,  the  village  abstracts.  It  womd  pVob- 
abiy  suffice  that  an  order  should  be  givfen'  by  the  distfiPt  officer 
directing  that  a  copy  of  any  entry  in  the  circle  boots  recording  ihe 
occurrence  and  cause  oi  any  serious  deterioration  aiffectiflg  a  ff^bup 
of  village^  or  an  agricultural  tract  should  be  sent  to  tne  office  or 
the  Department  of  Agriculture. 

7 .  It  will  be  presently  asplained  that  the  system  _  of  '  jipdgering  ^ 
advocated  will  Bot  require  that  any  fa^ts  and  statistics  thus  su^p» 
plied  need  be  immediately  ntildsfid  by  the  central  department  of  tfi^ 
province.  It  will  si^ee  that  tjxiey  should  be  recorded  iB  their 
proper  place,  until  the  time  comes  when  the  subject  to  which  the/ 
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relate  is  brought  under  special  examination.  Information  tbus 
collected  will,  whe^  eventually  collated  and  reviewed,  be  of  material 
use  in  providing  that  '  adequate  knowledge  of  the  condition  of  the 
country  '  which  Her  Majesty's  Secretary  of  State  called  upon  agri- 
cultural departments  to  supply. 

//. — Information  publUhed  by  scientific  departments  under  imperial 

control. 

8.  The  second  agency  by  which  information  is  collated  and 
published  includes  the  scientific  departments  directed  by  the  Gov- 
ernment of  India.  Some  of  these  are  independent  of  provincial  aid, 
their  publications  being  regulated  by  the  heads  of  the  departments 
in  communication  with  the  imperial  Government. 

9.  In  every  branch  of  work  progress  in  executive  operations  is 
published  in  annual  reports,  fint  other  information  of  more  general 
interest  is  published  in  special  reports,  the  character  of  which  will 
now  be  briefly  described. 

In  the  Survey  Department  the  maps  and  charts  that  are  issued 
at  the  head  ofl5ce  practically  embody  the  greater  part  of  the  geo- 
graphical information  secured  by  Survey  operations. 

The  Geological  Department  publishes  special  memoirs  contain- 
ing a  detailed  account  of  the  results  of  any  important  investigation 
made  by  its  officers,  and  exhibits  its  collections  for  the  inspection 
of  the  public  in  the  Indian  Museum  at  Calcutta.  An  annual  review 
of  the  mineral  products  of  India  for  the  information  of  those 
interested  in  mining  enterprise  and  others  is  published  annually  at 
the  request  of  Parliament,  and  is  edited  by  the  reporter  on  economic 
products. 

The  Meteorological  Department  is  one  on  which  the  "obligation 
to  provide  full  and  ample  information  for  the  use  of  officials  and 
of  the  public  was  strongly  urged  by  the  Famine  Comndssioners. 
The  measures  taken,  under  the  direction  of  the  Government  of 
India,  to  fulfil  this  object  have  been  already  indicated  in  the  fourth 
Resolution  of  this  series.  By  daily  maps  and  weather  reports  tele- 
graphed and  posted  to  all  parts  of  India,  by  storm  warnings,  by 
weekly  and  monthly  reviews,  annual  reports  on  weather  published 
in  the  official  gazettes  and  by  special  memoirs  on  storms,  tides  and 
rainfall,  the  meteorological  department  has  given  full  efEect  to 
the  policy  which  has  been  pressed  upon  it. 

The  Botanical  Survey  of  India  has  recently  commenced  the 
issue  of  a  series  of  'records,'  edited  by  the  director,  in  which  are 
embodied  the  results  of  the  tours  and  investigations  of  the  botanical 
officers  throughout  India.  Special  monographs  are  also  published 
by  the  director  under  the  title  of  '  Annals  of  the  Botanic  Garden,' 
while  the  herbaria  at  the  head-quarters  of  each  officer  are  open  to 
the  inspection  of  the  public.  The  botanical  officers  are  further 
required  to  communicate  tO' the  reporter  on  economic  products  for 
eventual  publication  by  him  any  facts  of  interest  which  their  in- 
vestigations may  bring  to  light  iii  connection  with  plants  of 
economic  value. 
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Economic  Products  have,  since  the  Imperial  Department  of 
Revenue  and  Agriculture  was  created  in  1881,  constituted  the 
largest  field  in  which  organised  measures  for  collating  and  publish- 
ing  information  have  been  taken  by  the  Government  of  India.  In 
no  department  of  science  is  information  more  required  by  the  com- 
mercial and  general  public  as  well  as  by  o£5cials  engaged  in  ad- 
ministrative work.  As  already  explained  in  the  fourth  Resolution 
of  this  series,  a  descriptive  catalogue  under  the  title  of  a  '  Dictionary 
of  Economic  Products  *  has  been  prepared  and  published  by  Dr. 
George  Watt,  the  official  reporter,  its  compilation  having  occupied 
ten  years.  But  the  dictionary  was  only  designed  to  bring  together 
facts  and  statistics  already  recorded  in  some  form  in  books,  reports, 
and  journals,  or  in  the  manuscript  papers  of  Government  offices. 
The  still  more  important  work  of  collecting  and  collating  new 
information  has  now  been  commenced,  with  a  view  to  its  ultimate 
incorporation  in  a  revised  edition  of  the  dictionary,  as  well  as  to  the 
current  publication  of  so  much  of  it  as  may  be  of  immediate  interest. 

1 0.  A  scheme  has  been  drawn  up  under  which  the  current 
work  is  divided  into  three  branches : — 

(1)  The  compilation  of  '  handbooks,'  which  are  practically 
revised  '  dictionary  '  articles,  relating  to  a  limited 
number  of  economic  products,  about  twenty,  of 
which  collections  are  annually  sent  to  the  Imperial 
Institute.  The  handbooks  are  designed  for  circula- 
tion and  sale  in  England  and  other  countries,  as  well 
asin  India. 

(3)  The  issue  of  a  series,  designated  '  the  Agricultural 
Ledger,'  of  pamphlets  containing  any  information  of 
interest  communicated  to  the  official  editor  (the 
reporter  on  economic  products)  by  any  of  the  scientifie 
or  provincial  departments.  This  series  covers  more 
ground  than  is  occupied  by  economic  products,  includ- 
ing as  it  does  notes  on  any  subject  connected  with 
agriculture;  but  economic  products,  under  which  head 
are  comprised  all  field  and  garden  crops  and  all  forest 
produce,  occupy  the  largest  space  in  the  publication. 
The  agricultural  ledger  is  intended  for  circulation  to 
all  officials  interested  in  the  subjects  dealt  with,  as 
well  as  for  distribution  to  the  public. 

(3)  The  collection  by  the  reporter  of  extracts  from  journals, 
from  settlement  reports,  and  other  such  sources  of 
information,  as  well  as  of  notes  communicated  from 
time  to  time  by  private  or  official  contributors. 
These  are  ledgered  in  the  reporter's  office  on  a  system 
which  brings  together  all  papers  referring  to  the 
same  subject  in  such  manner  that  the  information 
they  contain  can  be  readily  utilised,  and,  if  neces- 
sary, condensed,  whenever  the  subject  may  be  even- 
tually dealt  with,  whether  in  a  handbook,  a  number 
of  the  ledger  series,  or,  finally,  in  a  dictionary  article. 
At  the  same  time  any  matter  of  immediate  interest 
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to  the  commercial  public  is  communicated  in  special 
circulars  to  those  concernei  in  anticipation  of  more 
formal  publication. 

11.  The  heads  of  all  departments,  provincial  and  imperial,  have 
already  been  invited  to  bring  to  the  notice  of  the  oflSoial  editor  any 
passages  in  reports  and  publications  connected  vyith  their  work 
which  deserve  to  be  broug'ht  to  his  notice  for  inclusion  in  his  office 
ledgers  or  for  communication  to  the  public.  The  Government  of 
India,  take  the  present  opportunity  to  direct  continuous  attention 
to  this  usefulpraetiee,  which  tends  to  the  preservation  in  an  acces- 
sible form  of  much  valuable  information  which  would  be  lost  sight 
of  ■  in  the  pages  of  reports  on  current  administration  or  of  other 
blue  books  which  are  relegated  to  the  shelves  of  official  record-, 
rooms  and  seldom  again  consulted. 

13.  Inlhe  Veterinary  Department  asysi^em  of  ledgering  similar 
to  that  employed  in  .the  economic  product  department  is  adopted. 
When  sufficient  information  of  interest  on  any  subject  connected 
wi,th  caittl^i  hprsqs,  animal  disease,  etc.,  has  been  collected  by  the 
special  officer  who,  as  stated  in  the  fourth  Efcsolntion,  is  charged 
with  this  duty,  it  is  communicated  ^n  the  form  of  a  number  of  the 
agricultural  ledger  series  for  publication  by  the  official  editor. 

The  Bacterioloffical  branch  of  the  department,  publishes  the 
results. of  its  investigation  in  a  series  of  spejCial  memoirs,  which  are 
issued  whjsnever  siifficient  matter  is  available, for  .publication.  In 
some  cases  these  would  be  communicated  to  the,  agricultural  ledger. 

Information  collected  in  the  department  of  Agricultural 
Science ^3  comtnunicated  in  the  manner  .already,  explained,  to  the 
official  editor  of.  the   agricultural  ledger  for,  issue. in  that  series. 

In  bhe  Beciion  oi  Jffricultural  Entomoloffy  memoirs  are  issued 
from  the  Indian  Museum  by  the  officer  on  the  staff  engaged  in 
investigations  in  that  .field.  The  inf  ormtion  collected  by  him  is 
also .  made  available  for  publication  iii  the  agricultural  ledger 
series. 

General  information  about  Forettfy  is  conveyed  to  the  public 
in  an  annual  review  published  by  the  Inspector-General  of  Forests, 
while  any  detailed  facts' and  statistics  of  inferest  are  published  in 
the  agricultural  ledger  series,  A  useful  periodical  entitled  the 
*  Indian  Forester,'  to  which  Forest  officers  are  the  chief  contribu- 
tors, is  utilized  -  by  the  Department  for  conveying  interesting 
information  to  the  official  and  general  public. 

In^  the  department  of  general  Statistics  periodical  reports, 
reviewing  the  statistics  received  from  all  provinces  and  depart- 
ments, will  now  be  published  periodically  by  the  Director-General 
of  the  newly-constituted  department.  These  comprise,  among 
others,  monthly,  quarterly,  and'annualreporiis  on  exports  and  im- 
ports, on  inland  road,  rail  and  river-boTne  tralffie  and  crop  forecasts 
and  outturns.  One  of  the  most  important  publications  is  an  annual 
return  of  the  agricultural  statistics  of  British,  India  presented  to 
Parliament.  ' 

Independently   of  the  new  statistical  department^  the   imperial 
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department  of  agfletiltuie'uiideftakfes'tKe'  publfcaliioii,  periodically 
revised,  of  a  staiisHeai  ailat  in  which  the'  citcuilistancea  and 
resources  of  the  empire  ^ie  illustrated  by'  maps,  statistical  dia- 
grams^ ahd  brief  descriptive  essays  contributed  b^  directors  of 
seiettSflc '  departmients  or  by  other  selected  oflScialsl  The  second 
edit!o(if  of  this  work  has'refeeritly  been  published. 

Art'  and  Induttries^  though  not  represented  by  any  separate 
iiriperial  department,  have  hot,  in  the  spheme  of  publication,  been 
overlooked.  An  illustrated  jourijial  of  Indian  ^  art,  to  which  all 
oflScials  and  others  interested  in  the  subject  iq  Ji^dia  or  in,  Jlurqp^j 
are  invited  to  contribute^  was,  in.  the  year  1888, ,  broughr  qu|  at 
the  instance  and  with  the  aid  of.  the  imppria^  Pep^rtmeint  pf, 
Kevenue  and  Agriculture  "by  a  well-knb  wh'  Loiidon ;  ^rt  j)u]ili shjbr 
and  is  issued  monthly.  A  '  technical  art  series '  containing  illustra- 
tion&"of  Indian^  art  and  arohiteeture'is'alko'pu6lish;fea^  by  the 
oflScfer  in :  cliai*ge  of '  thte'  Photogra'pMo' section  of '  the'  injperlil^ 
survey  oflSceV  Bothiof  the'abolver^pribliea'tionff '  at^  p&ftlj^  dysig^Sd' 
for-  edvca^onal  piarpo"kes "  as  well' '  a^  for  ptesei^vingoa  '  febOWl^gfe* 
of  the  best  art  of  the  coiuitry.  A  third  siriesi^deisi-^kfed"  dikvt-t' 
ing;  examples  '  and  als6^ublishedi)y'tl«e  Stir'vey  DepairtnlekftV  con*' 
tains- a^special  "syiection  X)f  ^  oriefatal  art'dr^wiirgS'for  use'in  'schOtfl^J 

Ill, — Information  puHiiked'  by  Provincial  Depdrtments.  ■ 

13/  The 'third'^'a^eSafeyupo'n'- which  the 'duty  dejvolveg  o^^pub- 
iJshitig'-  infdrlmdtittilj  fact^  ahd  statistics  On' a^ricilltviiPal'  and'  scien-' 
tifife'sub3efefe'btB'CTMsS  th&ii  iii  cohfieetion'v?ith'land-i'ec!o'rds,    coin-' 
prises- thS'i^trctillififaiaipattm&its  'of  tih'e'  provincJe^  ■  and  eSpei^^' 
under  their  control. 

14;  Thesysteiti  of  'agricultural ledgers'"  adopted  by  th^Goveirft-" 
ment  of  India  was  taken  from  Madras,  in  which  presidency- fcJiT 
some  years  the  practice  of  issuing  'agricultural  bulletins'  had  been 
established.''  The*e"'are  mi&y  subj'ects'bf '^proViirblaf  im^irtanoe 
which  are  too  dependent  o^  lo^cal  conditions  add  .ciifciiiiastances  to 
be  of  useful  intSrSst-  to  other  provindesbr  toi  thr'g^ral  public. 
Thfef'matofen'iiio§'of  a  prbvirioial  as  well  as  of '^rf^  imji^^tial  series  of 
publications  is,'  therefore!,  midst  desirable,  arid' Bondiljtfit^r  provinces 
have  'no^'fcdlo'W^bd  th^'eiample  of  Mjidras,  and"  tli'6'"  Government 
of  India  would  be  glaft*  to"  see'Hhe  pfkcti'ce  adojJt'edl  in  every 
province. 

15.-  Thoye^'  papers  'in  a ^rtf^iiiraal  series  which  aife  of  general 
intefekC ofilside'  tM  proVifice  aref,-'  und6f  a ^ehj&fe^fot 'provincial 
c^iopei^fJM  rederitly  eirbtilsitedi  ttf  be  c6ikMaSiiitWi6"i^e  editor  of 
the  imperial  setieS^fdr  wider" ci^bfi'Mftfti'aifS"4rf^ this  view  the 
patnphlets  of  both^prtrvineial  'aBid"ini5feriy"pitblteaMt)'nB  are  to  be  of 
th^  s^m^'patteibi ' 

16; -Th^'JGfe'vMinienfr^of'lTidiicanridt  press  too  strohgly  upon 
local  Governments  and  Administrations  the  desirability  of  encour- 
aging the  directors  of  agricultural  departments  to  provide  for  the 
f^6  'atfd'eoiisfeant  contribution  ^  of  usielnl '  infornJatlbn  to  -the-  im- 
perial editor.  As  Explained  ufldfer  the  previous  seetionsi  such  i-nform- 
atien  may  beof '-t*o  kSids,  either  for  immediate -pub&atlon  in  ' 
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the  imperial  series,  or  for  inclusion  in  the  ledgers  of  the  editorial 
oflSee.  'With  this  object  the  ^ricultural  department  should,  sub- 
ject to  the  instructions  of  the  Local  Government,  devise  a  system 
under  which,  as  in  the  imperial  departments,  all  passages  in  official 
papers  and  reports,  of  which  the  preservation  for  future  publication 
may  be  desirable,  should  be  marked  and  brought  to  their  notice. 
To  no  class  of  reports  do  these  remarks  refer  more  particularly 
than  to  settlement  and  land  administration  reports.  Much  of  the 
interesting  information  on  agricultural  subjects  contained  in  them 
is  lost  to  future  generations  of  officials  unless  promptly  extracted 
and  ledgered  under  appropriate  heads.  A  schedule  of  the  headings 
which  should  be  adopted  for  this  purpose  has  been  elaborated  in 
consultation  with  provincial  authorities  and  is  now  in  force 
throughout  India. 

17.  There  is  another  class  of  facts  and  statistics  in  which 
the  Agricultural  Department  is  essentially  interested  and  which 
especially  demand  a  careful  system  of  ledgering,  viz.,  the  results  of 
experiments  on  Government  farms  or  of  investigations  into 
agricultural  practices  and  conditions.  These,  which  are  often  of  a 
technical  character  and  of  interest  only  to  those  actually  engaged 
in  agricultural  experiment,  do  not  always  come  within  the  scope  of 
the  agricultural  ledger  series  or  of  the  provincial  bulletins.  But 
papers  on  each  subject,  intelligently  ledgered,  may,  as  previously 
suggested  by  the  Government  of  India,  be  usefully  communicated 
direct  by  one  provincial  department  to  another,  and  may,  whenever 
of  general  interest,  be  published  in  the  provincial  bulletins  or  com- 
municated for  inclusion  in  the  ledgers   of  the  imperial  editor. 

Every  provincial  department  must  at  least  be  required  to  in- 
clude in  the  information  thus  communicated  to  other  depart- 
ments— 

(1)  a  statement  of  the  working-plan  arranged  in  consulta- 
tion with  the  agricultural  chemist  for  every  experi- 
mental farm  and  of  the  progress  made  in  carrying  it 
out  each  year,  in  order  that  the  officials  of  the  agri- 
cultural department  in  each  province  may  be  kept 
punctually  informed  of  the  experiments,  their  objects 
and  results,  which  are  being  carried  out  in  all  other 
provinces ; 

(3)  a  statement  each  year  of  the  agricultural  defect  or 
defects  which  have  been  made  the  subject  of  special 
enquiry  during  the  past  12  months  and  a  report  on  the 
progress  and  results  of  the  investigation ; 

(3)  any  remarkable  facts  which  may  at  any  time  come  to 
the  notice  of  the  department,  and  which  are  likely  to 
be  of  interest  to  the  agricultural  departments  of  other 
provinces. 

18.  In  the  Bombay  Presidency  the  system  has  been  followed  of 
publishing  a  statistical  atlas,  on  the  plan  of  the  imperial  atlas,  in 
which  the  conditions  and  circumstances  of  each  district  are  illus- 
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fcrated  by  maps  and  statistical  diagrams,  and  the  measure  is  recom- 
mended  by  the  Government  of  India  for  general  adoption.  Such 
atlases  are  of  use  and  interest  to  the  general  public  as  well  as  to 
the  administration. 

19.  The  maia  principle  which  the  Government  of  India 
conceive  it  necessary  to  bear  in  mind  in  the  development  of  the 
scheme  for  recording  facts  and  statistics  is  that  the  record  of  them 
in  general  reports  dealing  with  a  variety  of  subjects  is  of  little  or 
no  practical  use,  unless  ihose  which  are  of  interest  are  at  once 
seized  upon  and  preserved  in  ledgers  under  intelligent  direction. 
The  principle  was  accepted  by  the  agricultural  conference  of 
1893,  and  the  Government  of  India  trust  that  it  may  now,  as  far 
as  possible,  be  carried  into  effective  practice  on  a  well-organised 
system  by  the  departments  of  land  records  and  agriculture  in  every 
province  in  which   action  has  not  yet  been  taken  to  this  end. 
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EIGHTH  RESOLUTION. 


Annual  Hefobts. 


1.  One  of  the  subjects  which  was  brouglfit  before  ,the  agricul- 
tural conference  of  ISffS  was  the' form  which  should  be  adopted  for 
th6  aahiial  reports'  prepared  by  provincial  agricultural  departments, 
it  was, '  hov^ever, '  decided  thSt  the  question  could  best  be  dealt 
with'  wheh  the  ' agricultural'  prpgracdnie,  which  was  to  be  based 
upon  the  proceediugs  of  the  conference/  haa  been  defiijitejiy  deter- 
mined; '  The '  scheme  which  is  to  feie  worked  put  by  provincial 
departments'  has  now  been  finally  settled  in  commniiicatfon  witl 
local  authorities  and  Governments  and  is  embodied  in  the  preceding 
Eesolutions  of  this  series.  The  annual  reports  should,  in  the 
opinion  of  the  Government  of  India,  follow,  as  far  as  possible,  the 
arrangement  which  has  been  observed  in  those  Resolutions. 

3.  The  Government  of  India  last  dealt  with  the  subject  of 
departmental  reports  in  the  3rd  paragraph  of  their  Resolution  No.  &3, 
dated  14th  September  1887,  and  do  not  require  that  any  material 
departure  should  be  made  in  future  from  the  instructions  which  it 
conveyed  and  which  had  for  their  object  the  curtailment  of  annual 
reports.  The  paragraph  referred  to  is  quoted  below  for  purposes  of 
easy  reference : — 
Paragraph  3  of  Besoluiion  No.  52,  dated  14th  September  1S8?. 

3.  Beport  of  the  Department  of  Zand  Records  and  Jprieul- 
ture.—The  annual  publication  in  every  Province  of  the  Report  of 
the  Department  of  Land  Records  and  Agriculture  in  the  form  pre- 
scribed in  Circular  Resolution  No.  54  A.,  dated  the  38th  April  1884, 
is,  in  the  opinion  of  His  Excellency  in  Council,  essential  for  the 
purpose  of  indicating  the  progress  which  may  be  annually  made 
by  the  Department  of  Land  Records  and  Agriculture  in  connection 
with  the  measures  adopted  in  pursuance  of  the  recommendation  of 
the  Famine  Commissioners  in  each  portion  of  the  Empire.  The 
report  consists  of  two  main  divisions — Land  Records  and  Agricul- 
ture— and  is  designed  to  show  the  executive  work  of  the  Depart- 
ment, not  to  comprise  discussions  on  administrative  measures,  or 
to  contain  any  description  or  summary  of  the  economic  or  agricul- 
tural circumstances  of  the  season.  The  Local  Government  may, 
however,  require  information  of  this  kind  to  be  submitted  by  the 
Department  to  the  Chief  Revenue  authorities  of  the  Province,  for 
utilization  in  preparing  the  Land  Revenue  Administration  Report 
and  may  prefer  that  for  that  purpose  it  should  be  included  in  the 
land  record  section  of  the  Departmental  Report,  rather  than  be 
submitted  by  independent  communication.  There  will  be  no  objec- 
tion to  this  course.  But  there  seems  to  be  no  reason  why  statis- 
tical statements  concerning  crops,  irrigation,  tenures,  etc.,  should 
find  a  place  in  the  Report  of  the  Department  as  well  as  in  the 
Annual  Land  Revenue  Administration  Report,  to  which  latter  they 
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should,  in  the  opinion  of  His  Excellentsy  in  Council,  be  coiifihefl. 
The  Agricultural  section  of  the  Depaitmental  tepOrt  should  be 
resfrieted  to  an  account  of  the  executive  operations  of  the  Depart- 
mental oflSceiB,  and  to  a  brief  description   of,  or   reference  to,  an^ 
results  of  special  interest  which  may  have  been  obtained  during  the 
preceding  twelve  months,  whether  in  farms,  gardens,   Government 
estates,  or  otherwise,  but  should  avoid  lengthy  discussions  on  agri- 
cultural subjects  and  need  not  contain  any  detailed  examinations  of 
the  working   of  gardens,  farms,  or  other  agricultural  institutions 
Which  should  be  dealt  with  in  th,e  DepartiQent  by  orders  on   the 
annual  reports.     In  accordance  with  the  above  remarks,  Hi's  Excel- 
lency in  Council  is  of  opinion  that   no  other  review   of  the  Annual 
Report  of  the  Director  of  the  Department  of  Land  Eecords   and 
Agriculture  than  that  which  may  be  included  in  the   review  by  the 
Local  Government  of  the  Land  Revenue  Admiuistration  Report  is 
necessary,  and  that  it  will  suffice  if  a  copy  of  the  Report,  together 
with  any  orders  which  may  be  passed  thereon,  is  submitted   for  the 
information  of  the  Government  of  I&dia. 

3.  The  question  which  remains  for  consideration  is  the  arrange- 
ment which  should  be  followed  in  framing  an  account  of  the  execu- 
tive operations  of  the  Department.  In  Circular  No.  54  A.,  dated 
28th  April  1884,  headings  had  been  prescribed  which  were  based 
upon  the  agricultural  programme  embodied  in  the  Resolution  of 
1881  dealing  with  the  duties  of  agricultural  departments.  These 
will  hereafter  be  replaced  by  headings  corresponding  with,  the 
subjects  dealt  with  in  the  Resolution^  which  are  now  issued  iu 
supersession  of  the  Resolution  of  1881. 

4.  The  first  Resolution'of  the  new  sferies  is  pr6&tory  and  required 
ho  notice  in  the  annual  report.  But  it  will  be  desirable  that  the 
annual  report  should  commence  with  a  prefatory  chapter  in  which 
will  be  recorded,  among  othet  matters,  a  brief  noticfei  any  chan^geS 
whibh  may  have  occurred  in  the  personnel  of  the  Department,  and 
a  short  description  bf  the  tours  taken  by  the  Director,  and  of  theif 
general  object. 

5.  The  second,  Resolution  deals  with  the  measures  taken  to 
improve  land  record  establishments.  The  woffe  bf  the  department 
in  connection  with  land  records  is  in  ihost  provinces  described,  in  a 
separate  report  which  is  ihcofporjited  with  the  land  revenue  admuiis- 
tration  re^port  of  the  year.  The  Government  of  India  have  no 
wish  to  interfere  with  this  pfocediire^  which  is  doubtless  the  mos|i 
convenient  to  all  branches  of  the  ajKsinisiration  concerned.  But 
they  desire  that  the  annual  report  of  the  pepaftmeiit  should,  contain 
a  brief  notice  of  the  pi:6gfess  made  in  efficiency  and  knowledge  of 
survey  by  the  land  record  esta,blishinents ;  of  any  iiew  ineasures  which 
have  been  taken  during  the  year  fo  improve  the  standard  of  the 
l^id  record  officers;  of  thfe  extent  to  which  promotion  has  been 
granted  fo  tbe  higher  revenue  service;  and  of  any  otW  circum- 
stances of  a  general  character  whicli  may  indicate  that  the  gradual 
improvement  of  the  land  record  staff  is  held  in  view. 

6.   The  third  Resolution  deals  with   the  utilization  of  the  land 
records.     Under  this  head  should  be  desbribed  the  general  working 
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of  the  system  prescribed  for  the  maintenance  and  inspection  of 
circle  note-books  j  it  should  be  explained  whether,  as  a  rule,  they  are 
punctually  maintained  and  intelligently  examined  by  district 
oflScials ;  and  some  general  indication  should  also  be  given  of  the  use 
made  of  the  land  record  staff  to  supply  information  on  agricultural 
questions  under  enquiry  in  accordance  with  the  instructions  of 
Kesolution  V  or  otherwise. 

7.  The  fourth  Resolution  deals  with  the  scheme  of  scientific 
enquiry  carried  out  by  imperial  departments.  Under  this  head  the 
report  should  state  to  what  extent  during  the  course  of  the  year 
the  provincial  department  has  lent  its  co-operation  to,  or  made  use 
of,  any  one  of  the  imperial  departments  named  in  the  Resolution ;  and 
should  describe  any  work  done  in  the  province,  whether  with  or 
without  the  aid  and  advice  of  the  imperial  oflBcers  in  any  of  the 
fields  of  scientific  enquiry  to  which  the  Resolution  refers.  The 
progress  made  in  Civil  Veterinary  work  should,  in  accordance  with 
the   instructions  of  paragraph   13  of   the   Resolution   marginally 

No.  IB,  dated  quoted,  be  especially  described  under  the    various  heads  detailed  in 

26th  May       ^  v     .    t>         i    i.-    ^  '' 

J892,       that  Resolution. 

8.  The   fifth    Resolution    refers  to   positive  agricultural  experi- 
ment and  improvement.     As  stated   m  the  orders  of  1884    already 
quoted  in  the  second  paragraph,  it  is  not  desirable   that  the  annual 
report   should   enter  into  any   lengthy  discussions  on   agricultural 
subjects   or  describe   the   working    of   the   farms.     The   separate 
reports  on  the  farms  themselves,  which   are  submitted  to   the  local 
Government,  as  well  as  the  notes  on  any  interesting  experiment  or 
improvement  which  the   Department  is  Bequired  to  communicate  to 
the  editor  of  the  Agricultural  Ledger  will  supply  detailed  informa- 
tion to  all  who  may  require  it.     The  annual  report  is  only  intended 
to  indicate   the    general   character    of  the   programme  which   the 
Department  is  carrying   out.     The  section    of  it    which  deals  with 
the  subjects   of  the  fifth  Resolution   should,  therefore,  open  with  a 
conspectus  of  the  farms  which  are  under  the  control  of  the  Depart- 
ment and  of  the  staff  by  which  they  are  managed ;  it  should  indicate 
the  system,  if  any,  which  is  adopted   for  carrying  experiments  into 
estates  under  Government   or  private  management,  and  for  obtain- 
ing the  co-operation  of  native  landowners.     It   should  then,  give 
a  brief  description   of,  or  reference  to,  any   results  of  special   and 
material   interest   which   have    been  obtained   on  farms  or   estates 
during  the  preceding  twelve  months.     It  should  next  explain  what 
particular   agricultural  defects   have   been   made   the   subject  of 
special  investigation  during  the  year,  and  if  a  report  on  the  results 
of  such  investigation  has  been  already  published  in  the  Agricultural 
Ledger,  should  refer  to  the  number  and  date  of  the  journal  in  which 
it  has  appeared,  such  reference   obviating   the   necessity   of  giving 
any  special  account  of  it  in   the  annual  report.     Finally,  it  may 
include  a  record  of  any  interesting  facts  which  have  been  otherwise 
brought  to  light  during  the  year  in  connection  with  agricultural 
enquiry  and  improvement,  although  in  these  cases  also   a  reference 
to  the  Agricultural  Ledger  ought  to  prevent  the  necessity  of  any- 
thing more  than  a  brief  allusion  to  them. 
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9.  The  sixth  Resolution  deals  with  agricultural  education. 
Under  this  head  should  be  included  a  statement  by  the  Director 
for  the  information  of  the  local  Government  how  far  the  educa- 
tional system  of  the  province  is  found  to  meet  the  requirements 
necessary  for  the  instruction  of  boys  or  students  designed  for  village 
accountantships,  for  circle  appointments,  or  for  an  agricultural  call- 
ing ;  and  to  what  extent  that  system  is  or  should,  in  his  opinion,  be 
supplemented  by  special  departmental  arrangements  and  educational 
classes. 

In  dealing  with  agricultural  education  he  should,  as  far  as  pos- 
sible, follow  the  arrangement  adopted  in  the  Resolution  on  that 
subject  and  bring  his  remarks  under  the  various  heads  there  given* 

10.  The  seventh  Resolution  deals  with  the  publication  of 
information,  facts,  and  statistics.  Under  this  bead  the  following 
points  should  be  noticed  in  the  annual  report  :— 

(1)  The  extent  to   which   information   has   been   obtained 

from  the  district  circle  note-books  of  the  occurrence 
and  cause  of  serious  agricultural  deterioration.  This 
may  be  illustrated  by  a  record  of  the  number  of  com- 
munications received. 

(2)  The  system  maintained  for  ledgering  useful  facts  and 

information  from  district  and  settlement  reports, 
from  the  reports  of  the  scientific  departments  or  from 
similar  sources  of  information,  and  the  general  pro- 
gress which  has  been  made,  or  the  difficulties  which 
are  found  in  the  ledger  work. 

(3)  The  publication,  or  measures,  if  any,  taken  for  the  pre- 

paration of  a  statistical  atlas  or  of  any  other  special 
works  designed  either  to  illustrate  the  agricultural 
or  economic  conditions  of  the  province,  or  of  any 
part  of  it,  or  to  indicate  the  position  and  needs  of 
any  agricultural  or  commercial  industry. 

(4)  The  number  of  papers  communicated   by  or   through 

the  agency  of  the  Department  to  the  Agricultural 
Ledger.  A  list  of  these  should  be  given  in  an 
appendix  to  the  Report. 

(5)  The  number  of  papers  received  from,  or  communicated 

to,  other  provincial  departments. 

11.  In  conclusion,  it  is  left  to  the  discretion  of  the  Director, 
under  such  instructions  as  he  may  receive  from  the  local  Govern- 
ment, to  bring  forward  any  matter  of  interest  which  has  been 
brought  to  his  notice  during  the  year  and  which  bears  upon  the 
work  of  his  department. 

13.  Under  the  instructions  of  this  Resolution  the  headings  of 
the  chapters  of  the  Director's  report  will  be — 

I.  Prefatory. 

II.  Land  Records  Establishments. 

III.  Utilization  of  land  records. 

IV.  Scientific  and  national  enquiry  under  imperial  controU 
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V.  Scientific  and  local  enquiry  under  pravinfei al  direction, 

TI.  Agricultural  edncatidn. 

VII.  TuUlcation  of  agiioultural  iriformatioh. 

YIII.  Final. 


'Ord>er — Ordefredj  tbafc  a  copy  of 
^the  foregoing  Resolutions  be  for- 
w<arded  to  the  liocal  Governments 
and  Administrations  and  officers 
noted  in  the  margin  lor  information 
and  guidance,  and  that  the  Reslou- 
tions  be  published  in  the  Supplement 
to  the  ^anitle  of  Iniid  for  general 
information. 


TliB  Government'of  Madrt\8. 
"  "  Bomb^. 

"  >'  Bengal. 

"  "  North  Weat- 

'ern  Provin- 
ces       and 
Oudh, 
„  Ptnijab. 

The  Chief  Commissioiiei;,  Central 
Provin- 
cee. 
'»       »  -"  Burma. 

»»        »•  "  Asdam. 

"       »  "  Ajmere. 

"        '<  "  doorg. 

Ibe  ReBident,  Hyderabad. 
"    Inspector  Genersl  of  Forests. 
»         "  "      Civil  Veter- 

inary Department. 

The  Agricultural  Chemist  to  the 
Oovernment  of  India. 

The  Reporter   on  Eoonomic"Pro« 
ducts  to  the  Government  of  India. 

Ordered   also,  that  a  copy  be  forvrarded  to  Sir  E.  Buck,  lately 
Secretary  to  the  G-overnment  of  India,  on  special  duty. 

(True  Extraut.) 
DENZIL  IBBETSON, 

3ecretaty  to  the  Gowf^meni  of  India. 
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employment  of  scientific  men  in, 
228,  330 

work   of    Agricnltural   Chemist  in 
connection  with,  5,  17,  91-2,  133, 
227-8,  315-16 
Agricultural  Entomologist,  240,  330 

Experiments.    See  Experiments. 

Experts,  304-10, 319-20,  387-8 

facilities,  provision  of,  12-3, 16,  28-9, 

63,  133,  166, 187 
■' — -  forests,"  138, 139 
Agricultural  Improvement : 

obligation  on  Government  of    India 

to  promote,  2,  3,  4 
possibility  of,  10, 12, 13, 18 
dependence  of,  upon   enquirv,  3,  17, 
81-2,  80-1, 133,  296,  297' 
Agricnltural    methods,   transference  of, 
17,   227-8,  241,242,   243-4,298-9 

-  practice : 

general  opinion  on,  11 
affected  by  variable   conditions,  26, 
27 


Agricultural  primers,  387-8 

^—  progress   in  Britain,  cause   of,  313 

"  referee, "  need  of,  318  •     ' 

research,  812,  313 

shows,  405-8 

statistics,  2,  298,  403 

text-books,  319,  387,  388 

Agriculture  : 

population  engaged  in,  380 
relation  of  chemistry  to,  313 
inducements  to  study  of,  388-9,  400 
recognition   of,  by  Universities,  384 
departmental  exami  nation  of  Civil- 
ians in,  400 
Indian,  erroneous  ideas  concerning, 

10 
,  general  opinion  on,  11 

Agriculturists'  Loans  Act,  87,  88 

Ahmedabad,  85-6,   102,    121-2,    160-1, 
157-8, 174 

Aima,  102 

A  j  mere,  79,  153 

Merwara  forests,  188,   139,     145, 

153-5 

Akola,  black  ootton-soil  at,  47 

Alambadi  cattle,  198 

^legaon  Farm,  369 

Alexander,  Mr,,  ISS 

Aligarh,  58,  59,  85,  154.5,  163 

experiments  on  usar  land  at,  57-9 

Allahabad,  121,  209 

Grass    Farm,    121,   176-180,   183, 

184, 185 

Alluvial  soils,  35,  42,  48, 66 

Aloe  hedges,  163 

Amanat  river,   79-80 

America  : 

tree- planting  in,  149-60 
experimental  stations  in,  357 

Ammonium  chloride,  344-5,  361 

Amramau,  experiments  on   usar    recla- 
mation at,  57 

Amrit  Mahal  herd,  198,  203 

Amritsar,  68,  94, 157-8 

market-gardening  at,  22,  68 
utilisation  of  night-soil  ab,-22-3, 120 

Anaimalai  (Madras),  38 

"  Analysis,  agricultural,"  2,  32,   92,  297 

Analysis,  chemical : 
value  of,  34,  61-2 
of  soils,   34,  44>,  47,  48,  49,  50,  415, 

416 
of  waters,  76,  77,  78,  417 
of  cattle-manure,  98, 122-3,418,  419 
of  leaves,  122-3,  420 
of  manure  cakes,  105,  420 
of  feeding-stuffs,  421 
of  bone-meal,  422 

Analysis,  mechanical: 

of  samples  of  vrheat,  279,  280,  423 
of  samples  of  linseed,  282,  283,  424, 
425 

Analysis  of  districts,  40*^,  404 

Anantapur,  71,  88, 195,  212,  292 

Andropogon,  annulatus  {Janewa),  58 

— —  lauiger  {gandel),  59 

pertuims  {pfdwa),  172 

Angole  cattle,  2C6 

Avjan   {Pennisetum    oenehroidesS,     68 
69, 181 

Anogeistui,   153 
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Apatite,  112 

Appointments,  scientific,  training  insti- 
tution for,  3S3 
Arab  stallion,  211,  367 
Arachit  hypogea  (earth-nut),  104,   206, 

846-7,  370,  371,  421 
Arains,  119-20 
Arbor  societies,  149 
Arboriculture,  31, 149, 150 
Arcot,  South,  105 
Arhar  (Cajanui  indieua),  26,  46,119, 

197,  232,  233,  234 
Army  Bemount  Department,  210,  408 
Arrah  (Behar),   analyses  of  soils  from, 

44,  48,  49,  50 
Arrowroot,  345,  367 
Arsikeri,  waste  land  near,  158 
Artocarpua      integrifolia     (jack-fraii 

tree),  127, 149, 194,  267, 420 
ArtripUx    nummnlaria  (salt-bush),   59 
Ashes  of  cattle-dung,  95-100,  103,  104, 

418 
Assam,  25,  26,  64, 158 
Aasamimar  system  (Indigo),  263 
Assessment : 

excessive,  402 

exemption  of   improvements    from, 

78,86,88-9,  157-8,402 
remission  of,  for  tree-planting,  157, 
158 
Assistant    Agricultural     Chemist.     See 
Agricultural  Chemist,  Assistant. 
Aissistants  to  Agricultural   Directors, 
304-9 
Atlas,  Statistical : 

of  India,  8,  25,  8S 
of  Bombay,  404 
Avardi  {Cassi  a  aurieulata),  107 
Avenashi   (Coimbatore),  86,    101,    112, 

122,  125, 126, 158, 194, 196 
Avery  plough,  216 
Awa,  experiments  on  vtar  reclamation 

at,  55,  57 
Azamgurb,  293 


B. 

BABVL,     See  Acacia  arabioa 
Bacteriological  laboratory  at  Poona,  212, 

331,391 
Baib  grass  {PolUnia  eriopoda),  172 
Bdjra  iPenniaetum  typhoideum),   168, 

191,192,234 
Balaehat,  72,175.192 
Balnshan,  226 
Baling  of  bay,  180 
Ballin,  89 

Salaamodendron  Berryi,  195 
Bamber,  Mr.,  265 
Banda,  72,  139 
Bangalore,  107 
Bani  cotton,  238,  254,  367 
Baniya  (money-lender),    84,  .86,    236, 

238, 290-2 
Sara,  126 
Barbadoes,  248 
Barrilly,  21,    66,   107,   126,    178,    193 

want  of  firewood  at,  102 


Bari-Roab  canal  68,  70,  120,  l-tS 
Barley,  experiment  on  varieties  of,  362 
Baroda,  27, 173 

Agricultural  Class,  369 
College,  369,  391 
sugar  Factory,  252 
BartchinhuUa,  97,  125,  266 
Basalt,  35,47 
Bassia  cake,  105 

Basaia  latifolia  ( JfaSua),  105,  149, 194 
Basu,  Mr.,  38,  39,  79,  151, 193,  243,  301, 

404 
Bath   and   West  of    England     Society, 

experiment  of,  351 
B&ti  (Oudh),  53,  64,  221 
Becherdas,  Mr.  Viharidas  Desai,  128, 

270,  271 
Beerbboom  (Bengal),  102 
Begg,  Messrs.  Dunlop  &  Co.,  272 
Behar,  26,  28,  48,  69,  106, 110,  111,  116, 
121,  191, 199,  227,  256 
cadastral  survey  of,  404 
Beheea,  252 

sugar-mill,  216,  225,  250 
Belgaum,  27, 82, 85,  87,   151,  175,   204 
working    of  taceavi  system  at,   87 
Agricultural  Class  at,  386,  400 
Fellary,  66,  79,  88,  116,   190,  193,|  217, 
219 

want  of  irrigation  at,  79,  81 
scarcity  of  wood  at,  151 
Belna  sagar-mill,  224, 226 
Benareg,  78,  89,  293 

Bengal,  16,  36, 66,  72,  86, 102,   108,  109 
110,  114, 122, 157,  175,  404 
climate  of,  26-28 
cattle  in,  28,197,198 
Eastern,  25,  26,  28,  64, 102, 110 
Department   of  Lund   Records   and 
Agriculture,   301,  339,  373,375 
409 
Farms,  373-5,  393 
"  Bengals"  (cotton),  254 
Benson,  Mr.  C,  7, 307, 404 

on  importance  of  manure,   9^,  103, 

on  use  of  litter,  125, 126 

on  fodder-crops,  191 

on  scarcity  of  firewood,  151, 

157 
on  deep  ploughing,  219 
his  text-book,  388 
Berar,  112,  253 

black  cotton-soil  of,  16 
Berhampore,  273 
Bernard  Sir  Chas.,  7 
Beitl-vine,  cultivation  of,  73,   106,  144 
Bettiab,  157 
Beyreah,  88 
Beyts.Mr.,  102 

Bh«dgaon  Farm,  107,127,168,184,190, 
202,  233.  339,341,  357 
review  of,  366-8 
Bhadoi  crops,  26 
Bhagalpur,  198,  238, 244 
Bhandara,  241 
Bharwari,  200 
Bhindi  (Hibitcut)  tree,  144 
Bhils,  21 

Biusa,  175, 177, 178, 179,181, 19?.  223 
Biawar,  102, 154 
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fiikanir  sheep,  211 

Bilaspur,  86,  88,  241-42 

Hilhaur,  95 

Black  coUoD-9oil,  15,  42,  47,  49,  60,  €5 

Blasting  of  rock  for  well   makingi  81, 

82 
lUue-stone,  269 

Boda  iflrohanohe  Nicotiana),  272 
Bombay,  20 

Agricultural  Depnrtment,  168,  237, 

238,  300,  409 
Forest  Department,  108,  146,   168, 

171 
olimateof,  26,  27,  28' 
rdb  cultivation  in,  108 
price  of  firewood  in,  150 
waste  land  in,  158 
grazing  areas  in,  168, 171 
dairying  at,  208 
rotation  practised  in,  234 
Farms  in,  366'9  ^ 
Chamber  of  Commerce-,  on  clseaning 

of  wheat,  277 
University,  diploma' iA'  agriculture, 
384 
Bones,  113-'7 

export  of,  113,  269  • 
collection  of,'114  , 
as  manure,  115,  116,  264-5,  208^ 
346i  360-1, 364, '37'5(' 
Bone-crushing,  116,375  ■ 
Bone-meal,  118,  423 

adulteration  of,  117,422- 
Bobe-mill,  116,  375 
— - — superphosphate,  361 
"  Borer"  (coffee),  269 
Borrowing  of  seed,  236  i 
Botanist,  need  >of,  in    agricultural  ien 

quiry,  330 
Souillie  bordelaise,  269  ■■ 
Brabmnns,  14,  21,  22 
Brahman!  bull,  199,"20Oi' 
Brandis,  Sir  D.,  138;  139;  on'  duties   of  ' 
Forest    Department,   143 ;    on    "fnsl 
and, fodder   reserves,"  152,    153)'  on 
gracing  in  forests,  169,170 
Sraiiies  (eow-dnng  cakes),  06; '101, 102, 

150,151 
"  Broach  "  cotton,  235,  253 
Book,  Sir  E.,  7,  21, -76,  95^  1 19,  242,  .360; 
appointed  Secretary,   of .  Agricultural 
Department,    8   j  his   views  on'  work 
of   Agricultural   ,De{iairtraent,  3 ;.   on 
the  veh   question,  56,  59;  on'import-' 
ance  of    manure,  103,   119  j  on"*"  f  mel ' 
and.  fodder  reserves,".  153,     158>«in- 
troduces  Cawnpore  pump,\  224';    on 
need   of  agricultural     chettiisth  315; 
on  agricultural  educationi'379,  880- ' 
BdSalees,  28,  :2a4V205j  206;  369 
Bullock  rake,  227  . 
Eulldcks,  28, 197, 19*  802, 204,  212 

trotting,  212 
Bulls,  Brahmaiii,  199,200 

stud,  breeding  of,  19S,  200.4 
Bunding  (embanking)  of  land,   31,  53, 

78, 157,  293'  ■ 
Burdwan,  83, 102,  105,   107,    126,173,' 

242,2^  i 
Burma,  26,  64,  376 


Bulea  frondosa  {ihdi),  60, 148, 
166. 164 

Butter,  168,  206-10,  315,  316 

Butter-fat,  in  milk,  205 

Butter-making,  207,  203)  316 

Mr.  Bowman's  experience,' 207^  208, 
in  Bombay  and  Foona,  208 ' 

Butter-milk  (thas  or  td]i),  207 

Buxar,  12rj238,'277' 


CACTUS,  163 

Cadastral  survey  of  Behiir,  404 
Caesalpiniifeoriaria  '{dii)i-divi),>S6f 
Caird,  Sir  Jas.-,  6,  6 

his   estimate   of    provision     agaiiist 
famine,  41,  132' 
Cairo,  influence  of'  trees '  on  climate   of, 

30 
Cajanus  indieua  {ArUai'  DaW,  26,   46j< 

119,  197,  23'2j  239;  234 
Calcutta.  6,8,  111,  114,  116,;  175/   209, 

252, 333 

Calotropirffiffanlea  {madarj, 'lOf 
Canal  Irrigation  : 

the  problem  of  ^  70 
over-cropping  as  result  of,  75' 
cultivation  by.conipared'  with'  well 
irrigation,  73 
Canal  plantations,  31,  140,'148Jil49j^S8. 
173, 174 

silt,  57,  71,  76, 110  ■ 

— —  water : 

its  relation  to  rei',  56, 67,  58,^68,'  71 
waste  of,  74  - 
analysis  of,i76,  417 
comparison  with  well  water,  76- 
Canals,  or  Eiver  Channels;  65,  71' 

construction  of,  by  Goverumsnt,  16, 

80 
influence  on  climate,  29 
classification  of,  65 
beneficial  influence  of,  68 
primary  use  of,  68 
objections  urped  against,  68-71 
bad  management  of,  by  people,  83 
Inundation,  65,  71 
perennial  j  65,67  ' 
Agra,  148 

Bari-Doabj  68,-70i;a2o;-5l48 
Cawnpore,'  56,  148>  ■  > 
Ganges,  Lower,  77, 148'  ' 
Ganges,  Upper,!.14& ' 
Jumna,  Eastern,  83,  148  ;' 
Jumna,  Western ,  69  ' 
Orissa,  43,  69 
Sidhnai,  67,  87>  101, 166- -^ 
Cantonment  Dairy  Farms,  209 
Capital,  raiyat's  want  of,  88,- 94;  116 

236, 288,  289 
Carthamua    tinoforiei  (safflower),  105  ■■ 

197  ' 

Cassia  auriculata  (avdrai),  107 
Caste : 

influence  of,  14, 15, 20i'23,114,  119. 
379  ;' 
Castes  and  Baces,  20,  21 
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Castor-oil  plant  (iSieintu  comm»»i<),  66, 

95, 10*.  105s  106,  242,  368: 
Castor  cake(  (sastor  jioonao),  as  manure, 

104, 105,  243.  362,  374,  420. 
Caauarina,  149 

Caterpillars  attacking>  indiga  plaot^  258 
Cattle.  197:20,6 ; 

influence  of  climate  on,  28.  IS?': 
food  of,  106,  190.4.  ie7i  206 
niortality  ofi^  113' 
Ids;  ,of  j  by.fawine^  1 39ji  169 
selection  of,  198,  200,  201< 
breeding.of  ,^201t3«l357,>  367 , 
disease,  173,'212-13, 
Farm?.,    Sas.FarmSi, 
at  Bbadgnon,   190,198,202^367' 
in  Bhagalpur,  198 
inGnjarAt,  198,206i, 
at  Hissar,  198,  201-2 
at  Hos1ir,.19S. 
in  S.  Hahratta  couotirj',  198 
in  Punjab,  202 
"  agricnltural,"  168j.l71, 
Dairy,  205-7,  209^10 . 
plongh,  204 

Govern mont.adTanceSi  for  purchase 
of,  205 
Cattle,  breeds  of : 

Aden,  207,  210,   371 
Alambadi,  198 
Angole,  206 
Gujarat,  201,  206.  207 
Khillari.  367 
MulvJ,  206,^367, 
Mysore,  198,  201,  203,  206.  367 
Hagore,,201,  206  . 
Nellpre,  198,,206,  371 , 
Cattle-manure.     /Se^^  also,  Manqre,  14,-45^ 
96-103 

analysis  of,  98,  418 
ashes  of,  98,jiq3,  ,104,  41?  . 
badly  kept,  122-7,  368 
well  k?pt,  127,,  128,.12fti 
loss  from  burning,  99, 100: 
its. use  and,non-us^. for, fuel,  100-3, 
137 
Cattle  shows,  19.7/  40S,.,4Q|8 
at  Meerut,  197,  403  , 
at  Nadiad,  369 
at  Saharanpnr,  197,  405;; 
Cauveri  river,  66,,  76^ 
Cawnpore,  10,  21,  6&,'  70,  74,  77,  97v-85, 

102,.  126,  ^qo,. 

soil  6t  Farm'  aC,  44,  49,  50  .; 

reclamation  of  land  al,;53j,58.:59'i 

kachhi,  cnUi;iia,tiop.  i}t„21,  IIQ  . 

use  of  night-'poii  at,  Xif),,  121  . 

canal  pla^tftipn^,at,jl4Prjl4S!  . 

price  of  firewood  at,  150 

pump,  224 

Farm,  44,  49„,50,,  10^,.10,7,   114, 

216,320,  222,224,  a37i'23§t  342,  344,; 
345,  347 

review  of,  359-63 

implements  sold  at,  224 

see4-distribut^on  at,  237,' 

Grass  Farm,,l'76, 178,,183. 

Central  Trovinces  15,  16^  20,  36,  i39,;  64, 
130,165,234,236 

climate  of,  27.64 


Central  Provinces— conttnuef?. 

waste  land  in,   167,  168;  160.    161, 
162 

arboriculture  'in,  149  ^ 

grazing  in,  175' 

cattle  in,  198 
Centrifugat "drier''  (f op'Sugnr^,- 2261  251 
Ceylon,  114 
ChafE-cutters,i227 
Chamari,  102,  114,  120,' 212' 
Chani^v-    iSte  hdjra, 
Champarun,  grazing  and  cattle'ifly  174-5 
Chandra,  rukh,  181 
Chang  "  reserve  "  (Ajmere),  153-4 " 
Changa  Manga,  plantation  at,   140;  148, 

I72i;  173-4. 180, 181 
Change  of  seed,  236,286,. 258  . 
Chapman,  Copt.-,  8,-53j  54,' 130;!  221 
Chari..    SeejuAti,. 
Chds  or  tdk  (bntter-milk),.207- 
ChatUsgarh,  cattle.in#>175'' 
Chemical  Examinersy  328^  332,  333'' 
Chemist.     See  Agricultural  Chemist. 
Chemists,  M>lniflipal,'328j'333 ' 
Chemistry : 

relation  ofj  to  agrioulfcnre,  313. 

teaching  of,  in  Forest  School.  3W4 

teachingiofi'at  Poona  CaUcige,  390 
Chenab,  river,  79 
CherTci  (sugar-mill),  224 
Cheviot  Hillsi  excessive  grazing  on,  171 
Chhernt,  usar  experiments  at,  69' 
Chhimhar  {Meusine flagellifero),  181 
Chingleput,  need  of  irrigation  at,  79,  88 
Chiltagong-Assam   Bailway,,  waste  land 

along,  158 . 
Clioh\a.aA,  54  ■ 
CKolnmi,    Se^Judr-' 
Chota  Nagpur,  21,  78,  107,  2p6;291  ' 
want  of  fuel  in,  151 
need  of  fodder-crops  in.  198  ■ 
ChowHdart   (forest-iguardsV.-  163;-  164. 
165  /.         .         , 

Cieer  ar-ietinumj    iS«eOram. 

Cirencester,  Boyal  Agricultural  ColUge. 
306-7,  308,  398,f399 

Civilians,  junior* 

training  of,  lin  agriculture,  398 
employment  of,4u.Agrienltural '  De- 
partment, 339 

Civil  Surgeons,  332 ' 

Clay  in  Indiausoils,  48' ' 

Clay  soils,  35,  42,  48.  57.  66)  72;  218 

Clibbornv  Major,  on  the-  constrnctioo  of 
wells,  73,  74-82 

Climate.  25-32 

iufluenooof,  26-28'' 
influence  of.  trees  on,  29-31'- 

"  Close"  season  for- forests,  172 

Clover-sickness,  258  - 

Coffee,  266-69  ' 

manures  for,  268 
problems  in  cultivation •of,-S66" 
in!)portaneeof.'shade'for,  266-7 ' 
work  for  chemist  in  connection- with^ 

268,269-' 
diseases,  and  injuries  of,  269 

Coimbatore,  38,  93,  102,  104,  176;  242- 
251, 252  >        .         I 

"  garden  "  cultivation  of,  10,  73- 
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Coimbntore — continued. 

irrigation  by  wells  in,  79,  81 

leaves  used  aa  manure  in,  107 

soil-mixiu^  in,  110 

fodder-crops  in,  191 

hedges  in,  195 

rotations  practised  in,  236 

perennial  cotton  in,  253 

Manual  of,   Nicholson's,  38,  71,  81, 
103,  157,  191,  404 
Cold-season  crops,  25,  26,  27, 150,  231, 

234,  365 
Coleroon  ri»ei,  76 
Colleges,  382-5 

Baroda,  369,  391 

Foona,  of  Science,  5,  23,  326,  866, 
36S,  382,  383,  386,  390 

Saidapet,  370,  372,  382,  383,  392,  393 

Forest  School,  Dehra,  4,   326,  386, 
388,  394,  395 

Seebpore  Engineering,  393 

Bojal  Agricultural,  Cirencester,  306, 
307-8,  393,  399 
Commissariat  Departmenii,  180, 181, 186, 

187,  201,  204,  209 
Commission,  Famine.    See  Famine  Com- 
mission. 

,  Finance.    See    Finance   Commis- 
sion. 

,  Forest,  108 

Commissioner  of  Agriculture,  303,  402 
Common  land,  150,  157-8,  159-60, 161, 

172,  173 
Conferences.  .  See  Agricultural    Confer- 
ences. 
Continuity  of  experiment,  817 
Continuous  growing  of  corn,  37,  257 

of  indigo,  256,  257-8 

Convolvulus,  107 

Cooke,  Dr.  Theodore,  8,  383,  390 

Coorg,  49,  50,  105,  111,  112,  113,  269 

forests,  141,146 

Coprolites,  112 

Corn  trade,  London  and  Liverpool,  275 

276,  277,  280,  282 
Cotes,  Mr.  E.G.,  240,330 
Cotton,  27,  233,  234,  253-6 

cause  of  deterioration  in,  236 

hani  and^aW,  238.  254,  367 

perennial,  253 

acclimatisation  of,  238,  253 

"mixing"of,  253,  255 

export  of,  257 

experiments  on,  238,  362,  364,  367 

Farms,  366 

presses,  255 

seed,  105,  106, 197,  255,  362,  364 

soil,  black,  IS,  42,  47,  49,  50,  65 
Court  of  Wards'  Estates,  203,  237,  359 
Coussmaker,  Col.,  211 
Covered  sheds  for  cattle,  125, 127,  371 
Cows,  199,  205,  206,  207,  371 
Cow-dnng.     See  Cattle-manure. 
Cow-dang  cakes,  or  brattiei,  96,   101, 

102,  151,  152 
Cream-separators,  207,  208,  227 
Croft,  Wells  &  Co.,  Messrs.  9,  118 
Cropping : 

over,  37,  75 

mixed,  li,  232,  233 


Cropping — eontiitued. 

continuous,  with  indigo,  256,  257 

,  with  wheat,  37,  257 

change  of,  258 
Crops,  25-7,  231-39 

rotation  of,  232-5 

ont-turn  of,  240,  362,  365 

fodder,  28,  190-4 

imported,  239 

diseases  of,  240,  258,  265,  269,  272 
Cross,  ViscouuC,  on  Indian  wheat  trade, 

275,  276 
Orotalariajunoea  {san),  107,  272,  273 
Cubbusarree,  267 

Cuddapah,  30,  88, 103, 106, 151, 158, 404 
Culna,  176 
Cultivation : 

excellence  of,  11 

"garden,"  73,  95 

by  well  and  by  canal,  compared,  73 

MohU,  21,22,  119 

humri,  266 
Cnltivators,  20-3 

good  or  bad  by  heredity,  13,  14 

indebtedness  of,  290-2 

want  of  enterprise  among,  292,  293 
Cynodon  Dactylon  {diib),  58,  64,  68-9 
174,219 


D. 

DAB  grass  {Eragroiti)  cynosur aides), 

58,  59, 172 
Dacca,  126.  206,  234,  240,  242,  252,  404i 
Dairy,  Working,  in  Tombay,  208 

cattle,  205-7,  210-11 

Farms : 

at  Alegaon,  369 

at  Madura,  209,  371 

at  Poona,  209 

for  cantonments,  etc.,  209 
Dairying,  205-10 

work  of  chemist  in  connection  with , 
208,215,315,317 
Dal.     See  Cajanns  indicui. 
Dalbergia  sissu  UMsham),  148, 150, 153 , 

194 
Damoh.  48,  293 
Darrah,  Messrs.  W.  J.   Wilson  and,   155 

163 
Date-palm    (Fhcenix    daetylifera),    59, 

252,  363 
Davies,  Col.,  161 
Debi  Singh,  Bai  Bahadur,  359 
Deccan,  27,  65,  64,  79. 160,  163 

grazing  grounds  in,  173 

plough,  217 
Deep  ploughing,  218-22,  362 
Degree  in  agriculture,  884 
Dehra,  as  locale  for  laboratory,  326 

Forest  School,  4, 326, 386,  B88, 394, 

£95 
Delhi  : 

canal  plantations  at,  140, 148 

irripation  around,  70 

Conference,  4 
Demonstration  Farms,  341, 342,  358,  359. 
385 
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Denison,  Sir  W.,  on  afforestation,  30 
Deo  estate,  157 
Deodar  forests,  135  ■ 
Dera  Ismail  Khan,  reclamation  at,  60 
Dhdk  tree  (Bwtea  frondosa),    60,   148, 

155,  164 
Dharapuram,  138, 191 
Dhai-war,  27,  108,  238,  253 
"  Dhirwars"  (cotton),  253 
IihenH  (mill),  116, 375 
Dhodkrahar,  28 
Diploma  in  agricnlture,  384 
Director  of  Department  of  Land  Records 
and  Agriculture,  91,  200,  301-5,  400, 
401 

Assistants  to,  305-9 
Diseases  of  cattle,  173,  212-13 

of  crops,  240,  247-8.  a65,  269,  272 

Dispensaries,  veterinary,  212,  213,  391 
Distribution  of  seed,  237,  238,  342,  357 
Districts,  analysis  of,  403,  404 
Divi-divi  {Ctesalpinia  coriaria),  367 
Doab,  66,  67,  139 
Dongasara,  86,  240 
Donkey  stallions,  810,  211 
Drainage  of  land,  70,  79 

,  snbsoil,  60-1,  70 

Drawing  not  sufficiently  taught,  386,  394 

Drills.     See  Seed-drills. 

Dub  grass  (Cgnodon  Dactulon),  53,  54, 

58-9,    174,  219 
Dumraon,  enclosure  by  hedges  at,  163 

Farm,  343,  346,  373 

review  of,  373-4 

Baj,  277 

Dung.     See  Cattle-manure. 
''  Duplex,"  plough,  216 
Duthie,  Mr.,  8,  5» 
D^er,  Mr.  Thlselton,  5,  313 


E. 


EARTH-NUT    {Arachis  Aupogea),  104, 

206,  347,  371,  421 
Earth  walls,  163 
Economical  and  political   conditions,  13, 

16,  288-94 
Economy  of  lahonr,  182,  220,   221,   222, 

223 
Education  (General) : 

influence  of,  15,  23,  379 
past  tendency  of,  380,  381 

,  Agricultural.       See      Agricultural 

Education. 

,  Technical,    Eesolution    of  Home 

Department  oo,  4 
Educational  Department,  4,  331 

in  Madras,  213,  S70 
Uleusine    Coraeana    (ndffU,  rdai),    108, 
191,  192,  194,  234,  235 

Jlagellifera  (chMmbar),  181 

Elevators  for  grain  and  hay,  182,  226-7, 

281 
Elliot  Mr.  Eobert  H.,  7, 8,  23,  29,  82, 97, 

112,  127, 137,  266 
Elliott,  Sir  Chas.,  8,  14,  89 
Embankment  of  land,  31,  63,  54,  78, 157, 
293,  299,  364 


Enclosure  of  land,  139, 163,  195 
Engineer.    See  Agricultural  Engineer. 
Enquiry.     See  Agricultural  Enquiry. 

■ ,  Experimental.    See  Experiment. 

Ensilage.    See  Silage. 

Enterprise,   wanting  among  cultivators, 

292,  293 
Entomoldgist,   need    of,  in  agricultural 
enquiry,  240,  330 
Eocene  beds,  112 
Uragrostis  o^nosuroides   {dAb),  68,  69, 

172 
Erode,  38,  93, 195 
Etab,  70 

Etawah,  31,53,  54,57, 140,154-5,170,172 
:Euphorbia,'i53, 163, 195 
Evaporating-paus  (sugar),  226,  250 
Examinations : 

at  Forest  School,  Dehra,  394 
departmental,  of   Civilians,    in  agri- 
culture, 400-1 
Indian   Civil    Service,    agricultural 
chemistry  at,  400 
Exemption  of  improvements  from  assess- 

mentj  78,87,89,  158,402 
Exhaustion  of  soil,  36-41 
Expenditure    of  Agricultural     Depart- 
ments,  enquiry  by    Finance   Commis- 
sion, 3 
Expenditure    on    Experimental    Farms, 

338.  356,  357,  863,  366-7,  373 
Experiment : 

need  of  continuity  in,  31? 
supervision  of,  316-7 
object  and  plan  of,  343-51 
recording  of  details  and   results  of, 

352,  353,  361 
examination     and     publication    of 

results  of,  317,  354-5 
work   of     Agricultural     Chemist  in 
connection  With,  316,    316,  817, 
354,  356 
Experiments : 

on  reclamation  of  ravine  and  waste 

land,  63,  64 
on  reclamation  of   usar  land,   57-60 
on  amount  of   water   used  in  irriga- 
tion, 74 
Mr.  Ozanne's,  on  mS  cultivation,  108 
on  formation  of  plantations,  158, 367 
on  deep  ploughing,  221,  362 
on  littering  cattle,  125,  371 
on  baling  of  hay,  180 
with  the  Cawnpore  pump,  224 
on  green- manuring,  361,  364-5 
on  silage-making^  365,  367,  368 
on  out-turn  of  crops,  240,  362,  365 
on  barley,  362 

on  cotton,  238,  362,  364,  367 
on  indigo,  362 
on  judr,  364,  368 
on  leguminous  crops,  362 
on  maize,  361,  368 
on  rice,  374 

on  torgho,  362, 364,  375 
on  sugar-cane  cultivation,  243,  362, 

374 
on  til,  364 
on  tobacco,  271,  369 
on  wheat,    362,  363,  365,  374 

84 
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SzperimentB — eontiaued. 
Ville  series  of,  366 
ooudncted  by  raigaU  and  zemindars, 

875 
on  private  farms,  359 
of    Bath    and    Wesli     of    England 

Society,  351 
Eothamsted,  87,  41,    46,  257,  344, 

348,  357 
Wobum,  37, 106, 190, 340, 344,  347, 

357 
examples  of,  desirable,  347-8,  361 
feeding,  190,  347,  348,  371 
mannrial,  114,  360,   361,  362,  363, 

364,  365,  368,  374,  376 
practical,  344,  348 
scientific,  315,  343,  344 
Experimental   Farms.     See  Farms,  Ex- 
perimental. 

field: 

size  of,  342 
conditions  of,  342-3 
— —  plots : 

size  of,  348 

arrangement  of,  380,  351 
Experimental  stations  in  United  States, 

367 
Experts.     See  Agricultural  Experts. 
Export : 

influence  of,  on  soil,  39,  40, 106, 137 

of  bones,  114-15 

of  grain,  274,  293,  294 

of  oil-seeds  and  oil-seed  refuse,  106, 

283 
of  sugar,  252 


FACTORIES,   Sugar,    248,    249,    251, 
I    252,253 

Allowing,  11,  36,  38,  39,  232 
Famine,  26,  64,  70,  81,  139, 165,   169, 

loss  of  cattle  by,  139,  169 

Madras,  of  1877,  193 

Mysore,  169 

Code,  3,  4 
Famine  Commission,  1, 2,  3, 4, 12,  26,  36, 
39,  139, 152,  297,  300,  305,398 

duties  of   Agricultural  Departments 
defined  by,  2,  3 
Famine  Food,  trees  as,  138, 149, 194 

" fund,"  165 

— —  work,  165 

Farms,  Cattle,  201,  203,  304,  256-7 

Amrit  Mabal,  198,  203 

Ehadgaon,  190,  201,  202,  206,  366-7 

Eissar,    183,    184,    185,    192, 200, 
201-2,  206 

management  of,  204 
,  Dairy  209,  210 

Alegaon,  369 

Madura,  209,  371 

Foona,  206 
•^— ,  Demonstration,  341,  342,  358,  359, 

385 
Farms,  Experimental,  336-378 

past  work  of,  337 

duties  of,  128, 186, 203,   227-8, 237, 
239,  357-8 


Farms,  Experimental — continued. 

enquiry  (1884)  into  conduct   of,  338 
expenditure   of,  838,    856-7,    363, 

366-7,  373 
supervision  of,  339,  869-70 
conditions   for   suitability   of,  339, 

343 
experiments  suited  to,  347-8,  367 
for   cattle-breeding    purposes,    203, 

358 
for  seed-distribution,  237,  357 
for  trial  and  sale  of  implements,  227 
Baroda,  369 
Bhadgaon,   107,127,158,184,190, 

202,  233,  339,   341,|357,  366-8, 
Cawnpore,     44,  49,   50,    106,     107, 
114,  216, 220,  222,  224,  237,  238, 
342,  344-5,  347,  359-63 
Dnmraon,  343,  346,  373-4 
Kadiad,  347,  368-9 
Nagpur,  114,  339,   346,  347,    367, 

363-6 
Foona,    126,  192,   206,   208,   345, 

346-7,  368 
Saidapet,  (126,   126,  203,  206,  208, 
211,  216,  222,   340,  345,  347,  357, 
370-3 
Seebpore,    192,  216-7>  339-40,   343, 
373,  374-5 
Farms,  Grass,  176-87, 190,  227 

Allahabad.  121,   176, 177,   178, 179, 

183, 184, 185 
Bareilly,  178 
Cawnpore,  178, 183-4 
Eissar,  183,  184,  185 
Mhow,  182 

Mian  Mir,  180, 181, 184,  185, 186 
Umballa,  186 

management  of,  182, 186,  187 
Farms,  horse-breeding,   192,  210-11, 239, 
359 

,  illustration,  386 

,  model.  1,  338,  359,  871 

,  private,  358 

,  seed-growing,  287,  342,  358 

Farukhabad,  21, 119, 120 

Feeding  experiments,  190,  347,  348,   370 

Feeding-stuffs,  analyses  of,  421 

Perozepore,  126, 150,  202,  227 

Fever  resulting  from   canal   irrigation, 

68,  69,  70 
fields,  Experimental.    See  Experimental 

Fields. 
Finance  Commission,  enquiry    into  ex- 
penditure   of    Agricultural    Depart- 
ments, 3 
Finucane,  Mr.,  7 

on  "  fuel  and  fodder  reserves.^'  157 
on  use  of  threshing  machinery,   223 
on  grain-rleauing,  277 
Fires,  forest,  141, 172 
Firewood : 

scarcity  of,  101, 102,  103,  150-1 
connection    of    supply    of     manure 

with,  100-3, 137, 139, 151 
need  of  supplying,  137, 138, 139, 143 
existing  supplies  of,  141,  145,  147-8, 
149,  152-6 
proposals    for  supplying,  145-6,    147, 
151-2  156-9,  162-5 
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Fisli  mannre,  113 
Fisher,  Mr,,  laS 
Flax,  272-3 
Fodder : 

glass  as.    Set  Grass. 

nutritive   values  of   different  kinds 

of,  194 
trees  as,  138, 148-9, 194 
hedge  material  as,  195 
-crops,  28,  190-4 

enquiries,  work   of  chemist  in  con- 
'  nection  with,  186, 194,  315, 318-19 
Forage,    compensation  for   dearness  of, 
177 

Branch  of  the  CommiBseriat,   186 

■  Officer,  176 

Forbes,  Colonel,  74 
Forest  Act,  Indian,  54, 160 
——  Commission,  108 
— —  Department : 

its  creation  and  earlv  policy,  136-6 
work  of,  31,  135,  136,  138,  140,  145- 

6,  147 
duties  of,  136, 143, 144, 145, 146-7 
duties  of,  defined  by    Famine  Com- 
mission, 139 
future  policy  of,  146-7 
revenue  of,  135,  165, 168 
relation    of     Agricultural  Depart- 
ment to,  139 
in  Bombay,  108, 146,  168, 171    ~ 
Forest  fires,  141, 172 

roles,  141,  \.'7l 

School,  at  Dehra,  5,  326,  386,  388, 

394,  395 
——students,  education  of,  390 
Forests  : 

"agricultural,"  138, 139 
their  influence  on  climate  and   rain- 
fall, 16,  28-31,  138 
their  influence  on  mannre   supply, 

16, 103, 108-9,  137 
classification  of,  142 
grazing  in,  136, 139, 140,  141,   142, 

146,  168-72 
firing  of  grass  in,  142 
cutting  of  grass  in,  172 
Ajmere-Merwara,    138,     140,    145, 

153-4 
Coorg,  141,  146 
Patri,  152 
"  protected,"  142 

"reserved,"  142, 143, 145,  147, 156 
rights  in,  145,  146 
annual  licenses  in,  145-6 
timber,  140, 141 
«  village,"  166, 160, 161 
Francis,  Mr.  E.  B.,  126,  227 
Frank,  Dr.,  47 

Fruit  gardens  at  Ganesh  Ehind,  369 
Fuel.     See  Firewood. 
Fuel  and  Fodder  Reserves : 
use  of,  16,  29,  103 
already  existing,  140, 1 52-6 
need  for  creation  of,  138, 139,   151, 

162,  410 
land  available  for,  156-9 
acquiring  of  laud  for,  169-62 
working  of,  1 63-5 
grazing  in,  169-72 


Fuel  and  Fodder  Reserves — continued. 

experiment    at  Bhadgaon  on   forma- 
tion of,  158 
Puller,  Mr.  J.  B.,  8,  22,  263,  282,  360 

on  taccavi  advances,  87 

on  "  fuel  and  fodder  reserves,"  162, 
158 

on  borrowing  seed  grain,  236 

on  indebtedness  of  cultivators,  292 

on    need    of    agricultural     enquiry, 
297,  301 

and    Nagpor     Experimental     Farm, 
363 

his  "  Agricnltaral  Primer,"  387 


G. 

GADAG,  55, 158 

Odirdn,  168 

Gandel  (Aadropoffon  laniger),  59 

Ganges,  river,  54,  66,  72,  78, 110, 155 

canal,  56,  77, 148 

water,  analyses  of,  76-7,  78,  417 

Ganesh  Ehind,  369 

"  Garden  "  cultivation,   10,   11,   73,   74, 

76,  95,  96,  235 
Gardens  nt  Ganesh  Ehind,  369 
— —  at  Saharanpur  and   Lucknow,  64, 
363 

,  School,  386 

Gavlis  (milkmen),  21, 198 
Geological  map  of  India,  9,   26,  35,   42, 
65,66 

types  of  soils,  35 

Geology,  teaching  of,  at  colleges,  390-1, 

393 
Gharam  {Panicum  antidotale),  181 
Ghats,  Western,  15,  26,  27,  28,  64,   135, 

804 
GhazipuT,  89,  252 

OU  (native  hntter),  168,  206-10,  315 
Gilbert,  Dr.,  and  Sir  John   Lawe!>,  their 
experiments  at    Bothamsted,  37,  41, 
46,  257,  S44>,  348 
Gill,  Mr.  F.  M.,  248 

Gingelly  (Stiamum  indicum),  104,  234^ 
236,  364 

cake,  105, 124 

Ginger,  73, 96, 105,  234 

Goats,  142, 164, 171, 172,  211,  367 

Godaveri,  river,  66, 112 

Gonda  (Oudh),  38 

Gondii,  234 

Goni  (shade  tree),  267 

Gora,  234 

Qorakbpnr,  38 

Qovernment  of  India : 

carries     oat     recommendations    of 

Famine  Commission,  2,  4,  12 
and  forest  policy,  136,   152-3 
on  need  of  Agricultural   Chemist,  4, 

5,  314,  316 
Besolution  of  December  1881  on 
agricultural  enquiry,  3,  17,  32, 
297,  298,  300,  314 
Besolution  of  March  1883  on 
"  fuel  and  fodder  reserves,"  139, 
152, 169,  171 
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Ooveinmeiii  of  India— co«<»««erf. 

Besolntion    of    1889     on    techuical 
education,  4,  37!^ 

Note    of     1890    on      Experimental 
Farms,  300 
Government  of  Bombay,  and  the  forests, 

136 

Note     of    1890    on     Experimental 
Farms,  300 
Governmient  of  Madras  : 

on  agricalturnl  enquiry,  298 

and  cuttle  disease,  213 

Kesolution  of  1890  en   Forests,    147, 
152, 161, 169,  170, 171 

Kote  of  1890  on  enperi  mental  work, 
300 
Government  of  North- West  Provinces  : 

and  "  fuel  and  fodder  reserves,"  162 
Government  of  Punjab  : 

and  tbe  forests,  142, 160 
Government  of  Central  Provinoes  : 

and  "  fuel  and  fodder  reserves,"  162 
Grain,  export  of,  39,  40,  231,274,293,294 

elevators,  281 

cleHning  274-84 

Gram   (Cicer  arietinum),    26,  27,    158, 

-  192,  ,i33,  234,  235,  242,  279,  280 
Grass,  168-39 

in  "  f  oel  and  fodder  reserves,"   151, 

153,154.5,156,164,172 
in  pliintntions,  148,  173 
burning  of,  in  forests,  142 
cost  of  cutting,  178,  179,  180,   182, 

183 
cutting  of,  at  Etuwah,  172 
cutting  of,  at  ruTch  Jelleke,  172 
jield  of,  179 
for  litter,  124 
for  rdb,  108 
for  silage.     See  Silage, 
ii«a»-,  57,  58-9 
Grass,  kinds  of : 

anian  (Pennisetnm  cenchroides)  58, 

59,  181 
laib  (FoUinia  eriopoda),  172 
chhimbar    {EUusine   flagelUfera), 

181 
ddh  {Uragroatis  cynosuroidea) ,  68, 

59,  172 
dub  (Cynodon    Sactylon),    53,  54, 

59,  174,219 
gandel  (Andropngon  laniger),  59 
gharam  (Panieum  antidotale),  181 
guinea  (Panicum  jumentorum),  192, 

362,  364 
janeuia  (Andropogon annulatus),  58 
leans  (Saecharum  spontaneum),  54, 

65 
iar  usara  {Sporobolus  pollidug),  58 
kurida  {Saooharum  ciliare),  64,  65, 

219,  221 
munf  (SaDcharum  ciliare)  225 
musel  (Iseilema  laxum),  E8,  59 
narri  ( Viplaahne  fusca)  59 
palwa  {Andropogon  pertusua),  172 
Grass  CommUtee  system,  the,  186 
-cutter  system  the,  177,  17s 

Farms.     See  Farms. 

.  — -  -growing  by    cultivators,  174,  175, 
176 


Grass  Committee  aystam— continued. 

headlands,  27,  174 

"runs,"    or    riiAJs,  172,  176,  177, 

180,  181,182,  184,  187,204 
Grazing,  168-76 

in  forests,  139,  141,  142,  146,    168, 

169 
in  "  fuel  and  fodder  reserves,"    152, 

153, 164 
along    canal  plantations,  148,  173, 

174 
the  provision  of,  174 
barm    done   by    excessive,    16,  170 

171,  172-3 
restriction  of,  169,';i70,  171,  172 
Grazingareas,  139,163 
— _  grounds  of  Tillages,  159,    160, 172, 
173 

rules,  in  Bombay,  171 

Green-mannring,  4.5,  107,  361,  361 

"  Green    Salangote  '*    (sugar-cane),  248 

"  Green-soiling  "  for  cotton,  364 

Ground-nut.     See  Karth-nut. 

Guavas,  367 

(iuinea     grass   {Panicum  jumentorum) 

^  02,  362   364 
Quizotia  abyaainiea  (Niger    seed),    105, 

234 
Gujardt   (Bombay),  12,   101,   102,    105, 
107,  111,  ia7,  128, 174,  191,  195,  217, 
226,    23  i,  235,  270,  868 

cattle,  198,  201 ,  205,  206,  207 

On  jars,  21 

fiujrat  (Punjab),  65,  73,  110,  126,  202, 

210 
Oundi  (sugar-mill),  224 
&ur  (sugar),  244,   247,    250,   251, 

363 
Gurgaon,  86 

Gurshidapa  Virbasapa,  Hon.,  87 
Gnreikran,  58 
Gwalior,  79,  157 
Gya,  121 
Gypsum,  as  manure,  112,  259,  361,  362 


HiGABI  river,  71,80 

Hand-pick,  223 

Hariali  grass,  176 

Hapur  Farm,  192,  210,  211,  359 

Harrow,  227 

Hassan,  waste  land  at,  168 

Hay: 

yield  of,  179 

value  of,  179, 180 

from  "  fuel  and  fodder    reserves," 
172 

for  large  towns,  1 74-5 

pressing  and  baling  of,    for   camps, 
180,  18  L 

pressing  of,   experiment   at  Changa 
Manga,  180 

pressing  of,  on  rukha   near   Lahore 
181  ' 

elevators,  182,  227 

presses,  172,  182 
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Haymaking : 

cost  of,  178,  179 

compRred  with    Bilae;e-makin  g,  183 

nse  of  mnchiner;  in,  182 
Headlands,  grass,  27, 174 
Hedges,  27,  138, 163, 194-5 
Selopeltis  fheiovora  {'' tea  bug"),  265 
Helliiegel,  Prof.,  46 
Hemp,  san  : 

as  fibre,  272,  273 

as  green  manare,  107,  361,  364,  365 
Sihiscut  {hhendi),  144 
High  Schools  381,  383,  386,  392 
Hill,  Mr.  H .  C.  8, 141, 145,  244 
Hill.  Mr.  S.  A.,  8,  44,  47,  49, 50,  332 
Himalayas,  26,  64,  66,  135 
"  Hindoostan  "  ploagh,  216,  221 
Hindas  as  non-meat-eating   people,  113 
Hindu  STstem  of  breeding  cattle,  199 
Hissar,  io.  28,  79,  95,  111,  174 

Grass  Farm,  183,  184,  185 

Cattle  Farm,  192,   198,  200,  201-2, 

211 

Hoe,  223 

Holderness,  Mr.  T.  W.,  7, 58, 61. 77,  278, 
293 

Holdings,  smallness  of,  289 

Home  Department,  Resolution  on  tech- 
nical education,  4 

Hooghly,  107,  244 

Horses,  210-11,  405,  406 

Horse-breeding  operations,  210-11,  408, 
409 

dnng,  361 

fairs,  210,  407,  408 

(stud)  Farms,192,  210-11,  239,  359 

shows,  405,  406,  407,  408 

Hosbiart)ur,   10,    22,  28,    54,  73, 88,  94, 

96, 101,  105,  107,  111,   120,  150,  202, 

211,  226,  231,  236,  244   250 
Hospet,  68,  75,  101,  102,  107,  144,  174, 

226, 244 
Hospitals,  veterinary,  212,  213,  391 
Hosdr,  cattle-breeding  nt,  198 
Howmauj  Mr.  H.  A.,  207-8,  316 
Hubli,  158 

Hudson,  Mr.  W.  B.,  8, 163, 218,  221 
Hughes,  Mr.  John,  97, 99, 100,  269 
Sumut,  44,^2,  155 
Hnnsur,  102,  151,  158 
Hurdwar,  173 
Hiisain,  Mr,  Muhammad,   7>  58,  59,  61, 

360,  404 
Hyderabad  (Sind),  Farm  at,  363 


IGlTPURI,  27,  109,  204,  223 
Ilbert,  Mr.,  399 
lUnstTation  farms,  386 

plots,  386 

Imoerial     Department     of  Agriculture. 

See  Agricultural  Department. 
Implements,  216-230 

improvement  of,  216,  224,  227 

at  the  Cawnpore  Farm,  224 

at  Baroda,  3''a 

trials  of,  219-20,407-8 


Import  of  sugar,  252 

Improvements,  non-taxation  of,  78,  86-7, 

89,  158 
Indebtedness  of  cultivators,  2S0-3 
~ —  of  landowners,  86-7,  291 
India : 

division  of,  according    to    irrigation 

requirements,  64 
Geological  map  of,  8,  25,  35,  42,  65, 

66 
Government    of.     See   Government. 
Kainfall  map  of,  8,  25,  26,  64 
Indian    Agriculture.       See    Agriculture, 
Indian. 

Jj-orest  Act,  54,  160 

Museum  at  Calcutta,   240,330,387 

Indigo  (ladigofera    tinctoria),  255-61 
continuous     cropping     tritb,     256, 

257-8 
experiments  on,  362 
for  green-manuring,  361 
wild    {Wrightia      tinctoria),   107, 

241 
cultivation   of,  15,  26,  43,227.234, 

255-64 
unsatisfactory  conditions  of  cnltiva  • 

tion  of,  263-4 
manufacture  of,  260-3 
chemistry  of,  262-3 
manuring  for,  106,  112  257,  258-60, 
refuse  (seet),  106,  258,  361 
Industries,  private,  relation    of   Agricul- 
tural Chemist  to,  327,  328 
Injuries   to   crops,    240,   258,  265,    269. 

372,  330 
Insects,  injurious,  210,  .258,   265,    269, 

330 
Inundation   of  tracts  by  rivers,  65,  110 

canals,  6S,  71 

Investigation,  scientific,    315,    343,   344 
Iron  in  Indian  soils,  50 
Irrigation  : 

geographical  distribution  of  different 

systems  of,  64-7 
influence  of,  68 
extension  of,  29,  79,  80,  81 
waste  of    water  in,    69,   72,   74,  75. 

242 
barm  done  by  excessive,   43,  69-70, 
75.6 
Irrigation,  canal : 

the  problem  of,  70 

cultivation  by,   compared   with  well 

irrigation,  73-4 
over-cropping  as  result  of,  75 
the  connection   with  the  spread  of 
reh,  57 
Irrigation,  tank,  72,  82,  83 

,  well,  67-8,  72,  73-4 

compared  with  canal  irrigation   73 

Department  : 

work  of,  64,  67,  69,  70,  74-5,  80-1 
of   N.   W.   P.,  its    experiments   on 
reclamation  of  uaar,  57 

questions,    work    of     Agricultural 

Chemist  in   connectiou  with,  72-3,  74. 
108,  306-7,  308-9 

woiks,  80,  81,82-3 

Iseilema  laxum  (mnaeV),  58,  59 
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J  JOS-FRUIT  tree    (Artoearpus    in- 
tegrifoUa),    127.  149,  194,267,420 
Jagri  (molasees),  271 
Jnils,  milk  supply  to,  21 
Jauewa  (Andropogon  annulatut)f  58 
Jardinage  Bystem,  140 
Jari  cotton,  238,  264,  367 
Jarman,  148 
J&ts,  14,  20 
Jaunpur,  89-90 
Jelleke  ruleh,  172 
Jeypore,  88, 174,  195 
Jhand  {Prosopis  tpicigera),  149,  164 
Jbang,  191, 192 
Jhausi,  53,  79, 139, 164,  303 

ravine  land  at,  53, 140 
Jbelum,  65, 110 

Jobnstoa   and    Cameron' s   Apricultnral 

Chemistry  and  Geology,  98,  123,  388 

Jttdr  {Sorghum  vulgare)  191,  192,  195, 

206,232-5,236,  364^368 
Juhi,  58,  59 
Jullundur,  88,  150 
Jumna  river,  53,  54,66,  67,  110,  158 

black  cotton-soil  near,  47,  49,  50 

silt  of,  110 

canals,  69,  83  148 
Jute,  27, 110,  234,  273 


SdCSEI    cultivation     at    Cawnpore, 

Nagpur    and     farnkbabad,     'il     22, 

119-20 
Kdchhis,  14,  20,  21, 102 
Kacherao  Jadbava,  Mr.,  369 
Eainit  as  manure,  362 
«  Kaisar  "  plough,  216,  217 
Kalor  (saline  efflorescence),  60,  165 
KalUpuram,  80 
K«lyan,  27, 109,  175 
Kamiv,  (millet),  235.    See  also  Chamha, 
Kanara,  Nortb,  forests,  107 
Kangyam,  191 
Kankar   (limestone),    35,  49,    58,   112, 

218 
Kans    grass  (Saocharum   tpontaneum), 

52,  54,66 
Kapurthala,  22,  60,  85,  88,   150, 155, 

202 
Ear  usara  grass  {Sporololut  pallidus), 

58 
Karachi,  114,  274,  277 
Kardai,     or      Safflower      (Carthamus 

tinetoriut),  105 
Karens,  244 
Kainal,  70,  202 
Karur,  151,  157 
Eatlakput,  rulih,  181 
Keventer,  Mr.,  208 
Kbdndesh,  27,  107,   174,  216    217.  238. 

254,  270,  366,  368 
Khaudesh  plough,  217 
Khara  (brackish)  water,  76,  112 
Kharif  crops,  25,  26,  150 
Khillari  cattle,  367 


Khuski    system   of    indigo  cultivation, 

264 
Ehymore  Hills,  157 
Kinch,    Prof.,  analysis  of  soils  by,  44, 

48,  49,  60 
Kistnx  Biver,  27,  66,  66 
Kodali  (boe),  223 
Kodo  (millet),  234 
Koeris,  21 
Eohat,  163 

Kohlapur  sugar  Factory,  252 
Kolhtt  (sugar-mill),  224,  226-6,  250 
Kolei-kattei,  176 

Kolinji  {Tephrosia  purpurea),  107 
Kolis,  14 
Eols,  14,  21 
Eondampatti,  83 
Konkan,  108,  217,  234,  370 
Konkan  plough,  217 
Eugalur,  167 
Kumbos,  120 
Kamri  cultivation,  266 
Kuuhis,  102,  120 
Kunda    (Saocharum    oiliare),    64,  55, 

219,  221 
Karmis   14,  21 
Eurnool,  79,  88,  94, 126^    157,  191,  235, 

404 
Eurubars,  244 
Kyaries  (irrigation  beds),  76 

L. 

LABORATOEY  for  Agricultural  Che- 
mist, 328-4 

location  of,  325,  326 

,  Bacteriological,  212-13,  331,  391 

Labour,  economy  of,  182,  220,  221,  222, 
223 

difficulty,  the : 

on  Grass  Farms,  181-2 
in  coffee-growing,  269 
Lachman  Farshid,  Mr.,  278,  359 
Lahore,  68*  148.  157.  181,  210 

Veterinary  School  at,  212,  394 
Lake  land,  64,  221 
Laud  : 

acquisition  of,  138-9,  158-62 
available    for     "  fuel    and    fodder 

reserves,"  156-9 
draining. of,  70,  79 
embanking  of,  S3,  64,  78,  293 
enclosing  of,  139, 163,  195 
«eSo&,"54 

«dry,''95,  158,  234,  235 
"wet."  96,  107 
"garden,"  73,74,95,235 
lake,  64,  221 

ravine,  52,  63,  140, 155,  158 
v,sar,  37,  51,  55-62,  139, 154,  155, 

156,  157-8 
waste,  54,  55,  156-8,  218-19 
Land  Acquisition  Act,  162 

reclamation,  4,  36,  52-62,  154-5 

Becord  System,  2,  3,  4 

Eecords  and  Agriculture,  Depart- 
ment of,  298,  301-5,  401-403, 
409-10 
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Land  Acquisition  Act — continued. 

Beveiiue  Organisation,  8 

Law  of  Punjab,  160 

—> tenure,  systems  of,  289,  290 
Landowners,  indebtedness  of,  86-7,  291 
Lnngnage  a  diSicnlty   in  the   spread  of 

Education,  388 
Laterite  soils,  49,  60,  61, 112,  263 
Latrines,  121,  129 

Lawes,  Sir  J,  B.,  and  Dr.  Gilbert,  their 
experiments  at  Bothamsted,  37,  41, 
46,  257,  344,  348,  357 
Lenf-disease  (coffee),  269 
Leather-dressers.    See  Ciamars. 
Leaves : 

as  manure,  106, 107, 108,  127,   144 
for  litter,  123, 124,  127 
analysis  of,  123, 127,  420 
LeguminoscB,  assimilation  of  atmospheric 

nitrogen  by,  46,  47,  256,  257,  3*6 
Leguminous  crops,  46,  47,  232,  233,  234, 

362 
Lime : 

in  Indian  soils,  49,  264,  268 
action  of,  49 
as  a  manure,  112,  374 
in  water,  76,  77,  261 
carbonate  of,  35,  48,  49 
sulphate  of  (gypsum),  112,  259,  360, 
362 
Limestone.     See  also  kanicar  :  ' 

,  magnesian,  118 

Lingard,  Dr.,  213,  331,  391 
Linseed,  105,t233,  272>3,  282-4 

mechanical  analyses  of  samples  of, 

282,  283,  424,  426 
export  of,  283 
cake,  106 
Litigation,  290 
Litter  : 

Dse  of,  99, 122, 123, 124, 125, 126<7. 

368,  371 
earth  as,  124,  368 
leaves  as,  123,  124,  127 
Live  Scocfc,  197-216 
Liverpool  Com  Trade  Association,   275, 

276,  277 
Loans.     See  also  Taccavi  advances. 
Government,  84-91,  206,  237,  290, 

292 
private,  85, 86, 87, 236,  290, 291,  292 
Loans  Act,  Agriculturists',  87,  88 
Lodhas,  14,  21 
Lohardaga,  38,79,102,  193,    226,234, 

301,  404 
London  Corn  Trade  Association,  275, 

276,  277,  28d,  282 
Lucerne,  192,  201,  239 
Lucknow,  gardens  at,  54,  363 
Lyall,  Sir  J.  B,,  on  agricultural  enquiry, 
297 


M. 

MCDOUGALL  BROS.,  275 

M  achinery,  use  of,  on  Grass  Farms,  182 

Mackenzie,  Sir  A.,  8 

on  iaeoavi  aivekuaea,  86 

on  the  educational  system,  380 


Macleod,  Mr.  J.  J.,  8,  28 
Maopherson,  Sir  Hei'bert,  176,  17? 
Madar  {Calotropie gignntea),  107 
Madrns,  10,  25,    27,  39  45,  46,   66,  79, 
81,   82,    85-6,    88,    114.    157,    195, 
208,  216,  227,  235,  252,  272,  326 
Madras  Agrioultaral  Committee,     371, 

872 
Madras  Agricultural  Department,  371, 

409 
Madras  Famine  of  1877,  193 
Madras  Farms.    See    Farms    (Saidapet, 

Madura). 
Madras  :  , 

forest  work  in,  139,  140, 147, 152-3, 

161,  169,  170,  171 
Government  of.     See     Government 
of  Madras. 
Madura,  30,  79,  83, 101,   121,   151,  195, 
209 

Farm,  209,  371 

Magnesia  in  soils,  60 
Magnesian  limestone,  113 
Mahajan,  236 
Mahaluxmivala,  Mr.,  364 
M^him,  10, 11,  27,  28,  64,  73,  94, 96, 103, 
105,  107, 109,  144, 151, 158.  175,  195, 
201,  234,  235,  241 
Mahraita   country.   Southern,   56,  160, 

158,  198.  369-70 
Mahua  tree  {,Basiia  lat^oUa),  105, 149, 

194 
Maize  (  Zea  Maya  ),  192,  234,  236 

experiments  on,  361  362 
MaJcJci  (maize).  192 
Malabar  coast,  107,  127 
Malgazar,  malgazari,  86, 161 
Malis,  21 
Mallisrs,  236 
Mallyah,  28 
Malvi  cows,  206,  367 
Mamati  (hoe),  223 
Mamlaidar,  86,  87 
Uandla.  72 
Mangalore,  113 
Mangoes,  ISO,  367,  369 
Manual  of  Coimbatore,   38,    71, 81,   83, 

103,  157, 191,  404 
Manure,  93,  134 

valine  recognised,  94,  95,  96 
need  of  more,  42, 137,  150-1 
interdependence  of  water  and,  80, 

94-6 
connection  of  supply    with    that  of 
firewood,      100-3,     137,        139, 
150-1 
badly  kept,  122-7.  368 
well  kept,  127.  128,  129 
bones  as.  51, 114,  116-16,  259,    264, 

268,  346,  361,  364,  375 
gypsum  as,  112,  259,  361,   362 
indigo  refuse  (*ee<)  as.  106,  257,  258, 

361 
leaves  and  twigs  as,  106,   107,   108, 

127,  14t 
lime  as,  112.  374 
nigbt-soil  as,  118-22 
nitre  as,  111,  249,  269,    361,    35i, 

374 
silt  as,  76, 110,  241 
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Mannre,  Cattle— See  also  Cattle-manure : 

analyses  of,  98,  418 

aslies  of,  98,  103,  104,  418 

loss  from  burning,  99,  100 

nse  and  non-use  as  fuel,  100-3, 
137 
Manure,  Farmyard  (  English ),  98,  99 

,       Fish,  113 

— — ,       Liquid.     See  Urine. 

cakes,  104,  105,  420 

heaps,  12i,  124,  125,  126,    127, 

129 

— ,drainings   from,   125,   419 

Manures,  artificial,  117,  257,  344-9 

,       phospbatic,  112 
— — ,       potassic,  112 

,      adulteration  of,  117-8 

,      export  of,  39,  106,  137 

Manuring  : 

by  inundation  and  silt,  65,  110 
by  sheep-folding,  104 
by  soil-mixing,  110 
Manuring,  Green-,  45,  107,  361,  864-5 
Manurial  enquiries,   work   of  chemist  in 
connection  with,   93,  96-7,   100,    110, 
114.15,117,  118,  133,315 
Maps.    See  ^eologloal  Map  and  Rainfall 

Map. 
Mares,  210,  409 
Markapur,  191 

Market-gardening,  21 ,  22,  68,  73,  120 
Marrett,  Capt.,  8,  201 
Marriage  expenses,  290,  291 
Marriott,  Col.,  8, 177,  209 
Marshall,  Mr.  John,  9,  277 
"  Massoy  "  plou?li,  216 
Massy,  Major,  8,  22,  88,  202 
Mata  (  goddess  ),  212 
Mauritius  sugar,  247,  251-2 

system   of    sugar-cane   cultivation, 

243,  244,  248 
Mayo,  Lord,  his  views  on  work  of   Agri- 
cultural Departments,  1 
Mazngon  dock,  Bombay,  117 
Mead,  Col.,  on  "  nrotectlve  "  irrigation, 

82 
Meagher,  Sergt.,  177, 187 
Mecbanical  amilyses  s 

of    samples   of    nheat,    279,    280,  I 
423  1 

of  samples  of  linseed,  282,  283,  424, 
425 
Medlicott,  Prof.  = 

hi«  views  on    the   reh  question,   56 
his  views  on  the  need  of  an  Agri- 
cultural Oiemist,  314 
Meernt.  20,  73,  94,  120,  244,   253,   359, 

Agricultural  Show,  197,  219,  221, 

405 
Megass  (  spent  sugar-cane  ),  253 
Mebta,  Mr.  P.  R.,  366 
Melia   azadiranhta    {Neeni),  105,  148 
154  ' 

Mercara,  151 

Merivara.     See  Ajmere-Merwara. 
Metayer  system  (hind),  289 
Meteorology,  304,  331 
jjhow,  182 

jjian  Mir     163,   180,    181,    184,  185, 
186 


Middle  Schools,  886 
Middleton,  Mr.  T.  H.,  369,  892 
Military  Department,  176,  187,  204 
Milk.     See  also  Dairying.    - 

yield  and  quality    of,    from   Indian 
cattle,  205,  206 

supply,     unsatisfactory      condiiioii 
of,  209,  210 
Milking  cattle,  improvement  of,  206 
Millers,    views   of,     ou    adulteration    of 

wheat,  275-6 
Mills.     See  Bone-mills  and  Sugar-mills. 
Mirzapore,  79,  158 
Mittli  (  shade  tree  ),  267 
Mixed-cropping,  ,11,  232,  233 
Mixing  of  cotton,  253,  255 

of  seed,  236,  255 

of  soil,  110,  111 

Model  Farms,  1,  338,  359,  371 
Moens,  Mr,  10:2,107,  126 
Mohwa  bir,  153 

Moisture  in  soils,  42,  43 
Money-lenders,  84,  85-6,  236,  237,  233, 

290-2 
Monigar,  164 

Montgomery,  Capt.,  on     sugar  manu- 
facture, 250 
Montgomery  District,  87,  192 
Mookerjee,  Mr.  N.  G.,  273,  274 
Mowing  machines,  222 

'for  use  on  Grass  Farms,  182 
Moznfferpore,  121 
Muccaduw,  164,  283 
Muhammad  Husain,  Mr.     See  Husaiu. 
MnbaniTiiadans,  113,  174, 199,  204 
Mnir,  Mr.,  87 
Mnir-Mackenzie,  Mr.,  8 
Mule-breeding,  21C,  211 
Mulla-kilutei    ^Baltamodendron 

Serryi),  195 
Multan,  10,  27,  65,  67-8,  79,  85,  87,   101, 

120,  151,  192 
Municipalities  and    town   sanitation, 

120, 121 

,    relation  of  Agricultural  Chemist 

to,  328 
Municipal  cattle,  193,  199  , 

Municipal  chemist,  328,  333 
Municipal  gardens,  54 
Mnnj     grass    ( Saccharum     oiliare ), 

225 
Munjerabad,  4P,  SOr  125,  266,  26S 
Muriate  (chloride)  of  ammouia,  344, 

361 
Muridki  camp,  180 

Musel  (  Iteilema    laxum  ),  68,  59 

Museum,  Indian,  at  Calcutta,    240,  330, 
387 

Mussoorie,  112 

Mustard,  105,  107,  233 

cake  as  manure,  362 

Mnttrs,  158,  408 

Mutual  Benefit  Society   at   Hospet,    292 

MuzafCaraagar  wheat,  238,  362 

Mylne,  Mr.     See   Thomson  and   Mylne 
Messrs. 

Mysore,  23,  49,  50,  80,  105,  112,    1 13, 
123,  127,  138,  168,  163,  195,   266 


cattle,  198,   201, 

famine,  169 


203,  206,367 
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N. 

NADIAD,  11,  27, 101, 102,  110, 128-30, 
151,  173,  174,  ISO,  218,  237,270, 
271 

AgricuUnral  Association,  237,  368 
Agricultural  Class,  368-9,  386,  393 
Cattle  Show,  369 
Farm,  347,  368-9 
grass-growing  at,  174 
seed  store  at,  237,  369 
Nig&l  plough,  217 
N&gli.     See  Bleusine  Coraaana, 
Nagore  cattle,  201,  206 
NHgpahar  f  urests,  153 
DagpuT,  119 

Agricoltnral    Class,     22,    385,     387, 

393 
Jcdchhi  cuItiTatioQ  at,  22, 120 
Farm,  114,  184,  839,  346,  317,  357, 
863-5 
ITallamalais,  157 
Nambijfir,  157 
Ndra  valley,  238 
Naraianpur,  59 
Sarri  {Diplaehne  fasea),  59 
Nasick,  158,  175 

Native  butter  (ghz),  168,  206-10,  315 
.  Cavalry,  177,  178 

■  implements,  223-4 

■  method  of  curing  tobacco,  271 

ploughs,  2,  17,  218-19 

Natural   Scieuce,    study  of,    302,    303, 

400 

Nsachandi  fair,  405 

Nawabgang,  53, 120,  279 

Stem  tree  {Melia  azadirachla),  105, 
148,  154 

Neilgherries,  29,  49, 112,  264 

Nelliknppam  (Madras),  248 

Nellore  cattle,  198,  206,  371 

Nepxul  157 

Kerbndda  valley,  39,  48 

Nicholl,  Mr.  E.,  120 

Nicholson,  Mr,  F,  A.,  on  exhaustion  of 
soil,  38 ;  on  irrigation,  72,  80,  81 ;  on 
importance  of  manure,  93,  94,  132; 
on  cattle-maoure  not  being  used  for 
fnel,  103 ;  on  utilisation  of  night-soil, 
118 ;  on  waste  of  manure,  126 ;  on 
need  of  firewood,  151,  157 ;  on  grass- 
growing,  176  s  on  fodder-crops,  191, 
193;  on  use  of  hedges,  195;  on  cattle 
disease,  212 ;  on  rice-sowing,  242  ;  on 
sugar  cultivation,  252 ;  on  want  of 
capital  and  enterprise,  289,  292,  293 ; 
on  Es  perimental  Farms,  372 ;  on  the 
educational  system,  380;  his  Manual 
of  Coimbatoie^  38,  71,  81,  303,  157, 
191,  404 

Viger  seed  {Ouisotia  aotfesiaica),  105, 
234,  421 

Night-soil : 

prejudice  against,  21,  22-3, 119 
utilisation  of,   21,  22,  23,  59,60, 

118-22,  130, 179 
general  neglect  of  use  of,  122 

Nitrates : 

in  soils,  44 

in  well  waters,  76  77-8, 112 


Nitre  or  saltpetre,  61,  111,112 

as  manure,    111,  249,   268-9,    861, 
364-5,  374 
Nitre-containing  earth.  111,  112 
Nitrification, 44,  49,  111 
Nitrogen  : 

in  soils,  44,  45,  47 
in  rainfall,  45,  46 

fixation        of      atmospheric,       by 
Zeguminosce,  46,  47,  ,256-7,  315, 
in  cattle-inauGre,  98,  99,  418 
lost  ill  burning  cattle-manure,  99 
in  urine,  122-3,  124,  419 
in  leaves,  lii3, 127,  420 
in  castor  poonac,  105,  420 
Nobbe,  Prof.,  46,47 
Norfolk  Trotters,  210,  2U 
Normal  Schools,  387 
Morth-West  Provinces,  26,  28,  42,  66,  83 
94,  101,  104,  105,  111,  114,  139,   150, 
15B,  199 
Agricultural  Department  of,  1,  404, 

409 
arboricultore  in,  149 
ravine  land  experiments  in,  63 
naar  land   experiments  in,  57,  58, 
61 
Nullahs,  53,  113 


0. 

O'CONOB,  Mr.  J.  E.,  8,  114,  293,  404 

Oats,  192,  242 

Obligations,  expression  of,  6,  7, 8, 9.  See 
also  Tours,  427-42 

Oil  of  vitriol,  117,  364-5 

Oil  cakes,  104,  105,  124,  197,  206,  210 

Oil-pressing  mill,  227 

Oilseed  Ansociittion,  283 

refuse  (oil  cake)  as  manure,   104, 

105,  264,  268,  271 

Oilseeds,  104,  105,  113-14,  192,  198. 
234/282.4 

,    export  of,  39,  40,  105^  106 

"Oomras"  (cotton),  253 

Ootacamund,  29,  184 

Operations  of  Agricultural  Departmeii<-s, 
403 

Opium  (poppy),  55,  95,  107 

Opuntia  vulgare  (prickly  pear),  192 
193,  195 

Organic  matter  iu  Indian  soils,  44.  45. 
47 

Organisation  of  Agricultural  Depart- 
ments, 409 

Orissa,  Canal,  43,  69 

■  Famine,  1 

Ormerod,  Miss  E.  A.,  240,  258 

Orobanohe  Nicotiana,  or  "  Sodu,"  270 
272  ' 

"Ottley"  system  (reclamation  of  landl. 
60  " 

Ouchterlony  valley,  264 

Oudh,  38,  111,  185,  404,  408 

Out-turn  of  crops,  240,  362,  365 

Over-cropping,  as  result  of  canal  irriga- 
tion, 75  * 

UTer-vvatering,  effect  of   76, 242 
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Ozanne,  Mr.  E.  C,  8,  217,  347, 357, 368, 
369;  his  experiments  on  rdl,  108 ;  ex- 
periment on  formation  of  plantation, 
158 ;  his  promotion  of  dairy  farming, 
207,  208;  attempts  the  improvement 
of  cotton,  238,  264 


P. 

PAHARA,  158 

Palaman,  83,   102,   104,   126,  193,198, 

22(i,  244 
Pdlghat,  151 
Pnllachi,  126,  151 
Palwa     grass    {Andropogon    perfuaus), 

172 
Fanehayet  (village  committee),  166    ■ 
Fanicum  antidotale,  181 

miliaceam,  107 

Fapilionaoee,  46 

Parasite,  tobacco  {Bodvi),  272 

Farshad,  Mr.  Lachman,  278,  359 

Parsons,  Mr.,  112 

Pasteur,  Mr,,  his   system   of  examining 

eilk  moths,  273 
Pasturage,  168,  169 

Pasture,  as  part  of  the  raiyaPi  cultiva- 
tion, 175,  176 
Fatel,  164 
Fatidara,  129 
Fatri  forest,  152 
Paf maris,  36,  302,  390,  403,  404 
Pehrine,  273-1 
Peile,  Sir  Jas.,  7 
Penner  River,  71,  80 
Fennisetvim    oenohroidei    (anjan),    58, 

181 
— ^ —  typhoideum    (hdjra),    158,    191 

192,  234 
Fepul  tree,  148 
Persian  wheel,  120,  225 
Phagwara,  155 
Fkanix     dactylifera  (Date-palm),    59, 

252,  363 
Fhospbatic  manures,  112-13,  263 

nodules,  112 

Phosphoric  acid  in  Indian  soils,  50,  51 

Physical  improvement  of  soils,  44, 100 

Picbasa,  102 

Piclj  (hand-pick),  223 

Pigs'-droppingB,  361 

Pitcher,  Col.,  8,  360 

's.  Col.,  plough,  216 

Plantains,  73,  96, 105, 107 
Plantations : 

along  canal  hanks  and  railways,  31, 

140,  148,  149, 173, 174 
acreage  of,  in  N.  W.  P.,  149 
at  Chanaa  Manga,   140,   148,   172, 

174, 181 
at  Shabdara,  140, 148,  170 
experiment  on  formation  of,  158, 367 
Planters,  as  exporters  of  hones,  116 
Plots,  Experimental,  348,  349-50,  351 

,  Illustration,  386 

Plough  cattle,  204 

Houghing,  deep  and  shallow,  43,  218-22, 

362 


Ploughs : 

trial  of  native  and  "improved,"  at 
Meerut,  219-20 

"  improved  "  where  useful,   221-2 
iron,  216-18,  221-2 

,  ohjectiong  to  use  of,  216-13 

native,  217 
steam-,  221 
Policy     of    Agricultural     Departments, 

409-10 
Pollarding  of  trees,  144 
PoUinia  eriopoda  (Sai'i),  172 
Ponds  (shallow  tanks),  66,  72 
Fongamia  glabra,  105, 107 
Poona,  68,  86,  94,  96, 102,  105,  107,  120, 

150,  208,  209,  212,  248,  249,  408 
as  loeale  for  laboratory,  326-7 
Agricultural        Association       121, 

301 
College    of    Science,    4,   23,    300, 

326-7,  366,  368,   382,  383,  385-6,  390 

Farm,  126,  192,  206,   345,    346-7, 

368 

sugar  Factory,  248,  252 

Veterinary  School,  212,  391 

Foonao.     See  Castor  cake. 

Poonarul  (shade  tree),  267 

Poppy,  55,  95,  107 

Population,  pressure  of,  40,  288,  293 

Potash  salts,  112,  268 

Potash  in  Indian  soils,  51 

Fctato,  15,  22,  95,  239,  240,  244 

Poudrette,    22,   120-1,    248,    361,    362, 

364 
Poultry,  407 
Practice    and  science,  the   necessity    of 

combining,  296,  312,  313 
Prazmowski,  Prof.,  46 
"  Precarious  "  tracts,  64 
Prejudice,  caste  and  race,  15,  21,  22,   23, 

119 
Press,  Cotton-,  255 

,  Hay.,  172, 182 

,  Oil-,  227 

Prickly  pear : 

as  hedge  material,  163,  195 
as  food  for  cattle,  192-3 
Primary  Schools,  386-7,  390 
Primers,  Agricultural,  387 
Prince  Edward's   Island,  arbor  societies 

in,  149 
Prize  system  at  shows,  407 
Prizes,  farm,  407 
Froaopis,  149, 164 
"  Protected  "  forests,  142 
"Protective"    measures,   81,    82,    165. 

405 
Pump,  Cawnpore,  224 
Funeria,  208     ' 
Punjab,  26-7,  28, 42,  43,  48,  64,  65,   66, 

67,  68,  75.87,110, 112,  126,  142,  156, 

160,  191-2, 197,  198,  200,  201-2,  225, 

231,  234,  409 

',  Land  Revenue  Law  of,  160 

Purchase  of  Seed    by   taccani  advances 
88,  237 
of    cattle  by     taecavi    advances, 

205        ' 
Pnrtabgurh,  38 
Fusa,  272 
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Qantta,  181 


£. 


j;^S(angar),  2&1,  363 
S,db  caltiyation,  27,  103, 108-9,  242 
Mr.  Ozanne's  experiments  on,  108 
the  sapply  of    forest  material  f br, 
144,145,146,147 
ndbi  crops,  25.  26,  ISO,  231,  234,  365 
Races,  20,  21 
Hdgi  (Eletuine  Coracaaa),  108,  191, 

192,194,234,  235 
Bailways,   plantations    along,   31,  140, 
148, 149, 158 

,  influence  of,  on  export,  288,  293-4 

Rainfall,  23 

relation  of,  to  famines,  26,  64 
variations  in,  and  their  inflaence  on 

agricaltnre,  25-8,  64,  65 
influence  of  trees  on,  29-31 

Map,  8,  25,  26,  64 

Rainy-season  crops,  26,  26,  27, 150 

Baipui,  242 

Sait/at,  the.     See  also  Cultivators. 

compared  with  the   British  farmer, 

11 
his  chief  wants,  93 
his  Improvidence  shown,  236 
Saigatwari  system  of  Madras,  156,   289 
Bajghat,  28 

Sajpntana,  26,^  48,  64,  198,  254 
Bajputs,  14,  21,  22 
Baksha,  53 
BhIU  Bros.,  283 
Bane  seed,  105,  234,  279,  280 
Bape  cake,  106,  118 
Bashida  (Multan),  68,  101 
Basurpur,  102 

"  Batoon  "  system  (sugar-cane),  249 
Biiuchi,  151 
Kavi,  river,  79 

Bavine  land,  62-3, 140,  154,  153 
Bawal  Pindi,  104,  127,  202,  236 
Bawstpur,  76 
Beay,  Lord,  8,  390 

Beclamation  of  land,  4,  36,  52-62, 154-5 
Becords,  Land.     See  Land  Becords. 
"  Bed  Spider  "  (tea),  265 
"  Eeferee,"  need  of  scientific,  318-9 
Befining  of  sugar,  251 
"  Befraction  "  (grain  impurity),  275,  276 

277,  279,  281 
Beh,  37,  51,  52,  65,   68,  71.    See  also 
ZTior. 
origin  and  ocourrenoe  of,  56-7 
■         Committee,  55,  56 
Bemounts  for  Army,  210,  211,  4C8 
"  Benovation  pits"  (cofl'oe),  267 
Bent,   variations  of,    in  a    N,    W.   P. 

village,  95 
Bepair  of  ploughs,  217 
—  of  sugar-mills,  217,  225 
Besearch  scientific,  312,  313,  316 
Eeserves.     See  Fuel    and  Fodder     Ee- 

serves,  ^ 

— —  ,  Village,  154. 


"  Reserved  "  forests.    See  Forests. 
Beservoirs : 

at  the  termination  of  canals,  70 

for  storing  water  from  rivers,  71 

Bevenue  and  Agricultural  Department. 

See  Agricultural  Department. 
Bovenue  of  the  State,  influenced  by  fuel 
and  manure  supply,  21, 119,  137 

of  Forest  Department,  136,  165, 

168 
Bewari,  158 
Bice: 

dependence  on  climate,  26,  27 

cultivation  of,  by  tank  irrit;»tion,  72 

rah,  cultivation  of.     See  S&b, 

seed-beds  for.     See  Sab. 

waste  of  seed  in  sowing,  242 

transplanting  of,  108,  241 

waste  of  water  in  cultivation   of,  72, 

242 
early  grazing  of,  242 
improvement     in     cultivation      of, 

241-3 
experiments  on  the  growing  of,  374 
Bice  fields : 

ploughing  of,  28, 110,  219,  241,  242 
manuring  of,  107,  241 
Siointts  oommunis  (Castor-oil  plant),  55, 
95,  104,  105, 106,  242,  369 
River  water,  storage  of,  71 
Boad-scrapings  as  manure,  361 
Bobertson,  Mr.  F.  A.,  7,  236 

,  Mr.  W.  B.,  103,  307,  370 

Bock-blasting  for  well  making,  81,  82 
Booky  soil,  35,  42,  66,  79,  81,  82 
Bnhtak,  139,  225 
Rope-making,  224 
Rosa  sugar  Factory,  248,  249,  252 
Koss,  Mr.  H.  M.,  8,  277 
Botation,  11,  36,  47,  232-6 
Rotations,  examples   of,  practised,   234, 
235 
Eothamsted   Experiments,  the,    37,   41, 
46,  267,  344,  348,  357 
Boyal  Agiicultural  Society    of   England, 
5,  9,  258,  329,  340,  341,  357,  405 
MtiHs,  172, 176, 177, 180, 181,  182,  184, 

187,  204 
Rungpore,  104,  110 
"  Runs,"  grass.    See  SuJehs. 
Rura,  69,  85,  106,  107 
Burki,  140,  148,  150, 152,  173      • 
Rust  in  wheat,  78 
Ryoti    See  Baiyat. 


s. 

SABANAYAGAM,  Mr.  S.,  Mudliar,  127, 
217,  218 

Sabapathi,  Mr.  A.,  Mudliar,  116,  190, 
19.3,  217 

Saccharum  officinarum.  See  Sugar- 
cane. 

ciliare  {hunia  or  munj),  64,   56, 

219,  221,  225 

aponlaneum  (hans  grass),  B2,  54,  55 

Safflower  (Carthamui  tinctoriui)  or 
Kardai,  197 
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Iihlex, 


Saharanpur,  241.  408 

market-garden  cultivation     at,  120 

gardens  at,  54,  863 

. Agricultural  Show,  197.  405,  408 

Saidapet  College,  370,  372,  382,  388, 
392,  893 

Farm,  126,  203,  206,  208,^11,  216, 

222,  340,  345,  347,  357 

review  of,  370-3 

littering  of  cattle  at,  125 

eheep-biecding  at,  211 

nnsuitability        as        Experimental 
Farm,  340,  370,  372 

plough,  216,  218 

8dl  forests,  135 
"  Salangore  "  cane,  248 
Salem,  86,  101,  102, 104,  111,    122,  157, 
198,  239 

pasturage  at,  170, 175-6 
Salt>bush  [Artriplea   nummtilaria),  59 
Saltpetre.     See  Nitre. 
Salt  Esmge,  110,  112 
Salty  land.     See  Usar. 
Sambalpur,  157,  241 
San  (tag)  hemp  {Croialaria  junoea) ', 

as  fibre,  272,  273 

as  green  manure,  107,  361,  364,  365 
Sanads  (vernacular  notices),  87,  89 
Sfind  in  Indian  soils,  48 
Sandy  soils,  15,  35,42,  48,  57,  72 
Siais,  120 

Sanitary  rules,  hardship  of,  128-30  , 

Sanitation  of  towns,  118,  119,  120-1 

of  villages,  121,  128 

Sasscram,  157 

Satara,  226 

Saugor,  48, 80,  86 

Sdttidn,  107 

School  gardens,  386 

Schools.     See  High,    Middle,     Primary, 

Normal,  and  Veterinary  Schools. 
Schunck,    Dr.,  on  chemistry  of  Indigo, 

263 
Science,  connection    of,    with    practice, 

296,  312   313 
•^—,  Natural,  the   study  of,   302,  303, 

400 
"Scientific   Adviser,''    318-30.     See  also 

Agricultural  Chemist, 
Seientific  men : 

needed  in  agricultural  enquiries,  S28, 
•830 

position  of,  in  India,  331 
Scientific    Appointments,    Training  In- 
stitution for,  333 
—  Investigation,  315,  343,  344 

method  in  enquiry,  313 

Scott,  Col.,  87 
Seasons,  25,  26 

Secretary     of    Imperial      Agricultural 
Department,  402 

of  State,  2,  3,  4,  5, 161,  275,   314, 

398,  399 
Seebpore  Farm,  192,    216,    339-40,  313, 

373  review  of,  374-5 
— —  Engineering  College,  893 

plough,  216,  375 

Seed: 

acclimatisation  of,  238,  239,  253 

borrowing  of,  23t> 


Seed — oontinaed, 

distribution     of,      by     Agricultural 
Departments     and      Farms,     2S7, 
23a,  342,  357 
mixing  of,  23(5,  255 
purchase  of,  by    taocavi    advances, 

88,  237 
selection    and  change   of,    235,236, 

258 
waste  of,  in  sowing  rice,  242 
Seed-beds.     See  rdh. 

drills,  222,  227,  244,  256 

.  -growing  Farms,  237,  342,  358 

merchants,  236,  287 

store,  at  Nadiad,  237,  369 

Seeding,  thick  and  thin,  191,  258 

Seeley  plough,  216 

Seel  (Indigo  refuse),  106,  257-8,  259,  361 

water,  258,  345,  361 

Segowlie,  28,  157 

Selection  of  seed,  235,  236,  258 

of  cattle,  198,  200,  201 

Son,  Mr.,  102,  218,  301,  375,  404 

Serajgunge,  102,  204,  206,  273 

Sesame   (.Sesamum   indicnm),   104,    107, 

234,  235,  364 
Settlement  operations,  2,  3,  35,  78,  89 
Shade  trees  for  coffee,  267 
Shahabad,  244 

Shahdara  plantation,  140,  148,  170 
Shahpur,  65,  1 10 

Shallow  ploughing,  43,  218-22,  362 
Shamilat  (common  land),  150 
Sheds,  covered,  for  cattle,  125,  127,  371 
Sheep : 

damage  done  by  grazing  of,    16,  142, 
171,  172 

experiments  on  feeding  of,  347 

-breeding,  211 

— —  -dung  iis  manure,  361 

folding,  104 

Sliell-pand,  117-18 

Shisham    (Daliergia  sissu),   148,    151, 

153,  194 
Shijali,  75,  102,  122,  126,  127,  151,  241 
Shorthorns,  201 

Shows,     197,     405-8.     See    also    Cattle 
Shows. 
Sidhnai  canal,  67-8,  87, 101,  156 
Silage,  172,  1B4-6.  361,  367,  368 

advantages  of,  184 

cost  of  making,  183 

quality  of  Indian,  184 

value  of,  184 

improvements  in  making,  185 

future  of,  in  India,  186 

experiments  on,  364,  367,  363 
Silk,  273-4 

Silkworms,  M,  Pasteur's  system,  273 
Silt,  71,  76,  110,241 

,   canai,    reclamation  of    Ksar  by, 

57,  71 
Simla,  6,  325 

Agricultural    Conference,    6,    309, 

814,  323,  829,  390 
Sind,  64,  65,  71.  237,  238,  270,  408 
Sindhi  wheat,  362 
Singhouli,  21 
Siripur,  44,  48 
Sirsa,  15,  44,  49,  50 
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Sirson  (rape),  283 
Sisau.    See  Shisham. 
Siva  (god),  19a 

Pledge  for  carrying  rice-Seedlings,   223 

Society,  Koyal  Agricoltural,  of  Kagland, 

5,  g,  258,  329,  310,  841,  357,  405 

,  Bath  and  West  of   England,  351 

Soda  salts : 

in  soils,'  37,  Bl,  52, 65-7, 60,  62,  111 

in  waters,  76-8,  112 
Soil,  15,  34-62 
Soils : 

absence  of  scientifio  study  of  In- 
dian, 31 

chemical  analvsis  of,  84,   44,  47,  4S, 
49,  50,  415j  416 

alluvial,  35,  42,  48,  66 

black,  27,  39 

clay,  85, 42, 57, 66,  72,  218 

coffee,  49,  50,51,268 

cotton-black,     15,  42,  47,  49,  50, 
65 

laterite,  49,  50,  51, 112,  268 

red  (Dharwnr),  27 

rocky,  35,  42,  66,  81,  82 

sandy,  15, 35,  42,  48,  57,  72 

wheat,  44,  49,  50,415 
Soils,  classification  of,  35 
,  GOastitaent»  of  Indian : 

water,  42,  43 

orgnnic  matter,  44,  45 

nitrogen,  44, 45,  47 

sand,  48 

clay,  48 

lime,  49,  264,  268 

iron,  50 

phosphoric  acid,  50,  51 

potash,  51 

so4a,  51 

magnesia,  alnmina,  etc.,  60 
Soils,  exhaustion  of  Indian  : 

no  positive  evidence  of,  86,  37 

instances  in  support  of,  38, 39 

explanation  of  there  being   no  ap- 
parent, 41 
,  improvement  of,  36,  43,  62 

,  investigation  of,  hy  Agricultural 
Chemist,  34,  42,  45,  47,  62,  315 

,  mixing  of, HO,  111 

— — ,  types  of,  35 
Son  river,  79 

Sorgho.     See  Sorghum  laocharatum. 
Sorghum  saccharatum    {Sorgho),    192, 
362,  361,  375 

. vulgar e  (judr),  191, 192,  195,  206, 

232-5,  286,  364,  368 
Soutbdowns,  211 
Southern    Mahratta  country,  65,     160, 

158, 198,  369-70 
Spirit  from  Mahua  tree,  105 
Sporobolus  pallidut  (Tear  usara),  58 
Stack -silage,  184,  186,  367 
Stallions,  horse  and  donkey,  210,  211, 
408-9 

,  Arab,  211,  367 

State,  Bevenue  of  the.     See  Bevenue, 
Stales  of  America ; 

Timber  Cnltnre  Act  in,  149 

"  arbor  societies  "  in,  149 

experimental  stations  io,  357 


Statistical  Atlns : 

of  India,  8,  25,  35 
of  Bombay,  404 
Statistical  maps  in  N,  W.  P.  and  Oudli, 

404 
Statistics,  agricultural,  2,  S98,  403 
Steam-power    and    cattle-power    com- 
pared, 223 
Stone  walls,  1 63 
>•  torage  of  water  from  rivers,  71 
Stormoot  plough,  216 
Strachey,  Sir  John,  1,  360 

his  views  on  work  of   Agricultural 
Departments,  1 
Straight,  Mr.  Justice,  200 
Straw-cbaffi.     See  Bhiisa. 
Stud  Farms,  192,  2I0-11,  239,  359 
Subsoil  drainage,  60,  70 
Suez  canni,  31 

Sugar-cane    {Saecharum   offloinarum), 
20,  22,  55. 73.  94, 96,  96,  111,  120,  234 
well  suited  to  India,  247 
yield  from  different   varieties,    248 
civcumstances  affecting  yield,  225, 

248 
time  for  cutting,  249 
ua  a  fodder-crop,  192 
experiments  on,  243,  362,  374 
Sugar,  225-6,  243-4,   247-53.      See  also 
Our  and  Rdb. 
export  and  import  of,  252 
reSned,  objection  of  Natives  to,  251 
need     of     scientific    enquiry    into 
'cultivation  and  manufacture   of, 

225,  228,  248,  250,  251,  254 
Factories,  249,  250,  251,    2:52,   253 
from  Date  Palm,  252 

Sugar-cane  cultivation : 

around  Pouua,  22,  94, 120 
at  JUdbim,  243,  244 
manuring  for,  104,  105,  111,  112 
iron  ploughs  for  use  in,  221 
profit  on,  247  ^^ 

Mauritius  system  of,  243,  244, 

248 
in  India  and  Mauritius  compared, 

251 
extension  needed,  240,  252,  253 
improvement  in,  243,  248 
"  ratoon"  system,  249 
Sugar  manufacture : 

points  to  be  observed  in,  224-6, 250 
evaporating.paus,  226,  250 
lefining,  251 
centiifupal  "drier  "  or  "turbine," 

226,  251 
Sugar-mill,  the  Beheea : 

success  of,  216,  227 

advantages  of,  225,  250 

repair  of,  218,  225 
Sugar-mills  : 

Dative  (wooden),  224,  250 

trials  of,  at   Experimental  Farms. 
226,  227 

trials  of,  at  Shows,  407 
Sugar  "  turbine,"  226,  251 
Sulphuric  acid  (oil  of  vitriol),  117.  364 
Sani  valley,  107 

Superintendent  of  Oombav  Farms  370 
Surat,  122, 1:34  ' 
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Survey,  cadastral,  of  Behar,  404 

-^^  Department,  25 

Sarve;ing,  study  of,  by  Bevenue  officers, 

899 
Satlej  river,  79,  110 
Swamps,  drainage  of,  79 
Swedish  plough,  218,  219 
Stcetper  caste,  119 
Sweepings  of  houses  and     streets,     as 

manure,  118, 119,  ISO,  121 


TACCAVI  system  of    Advances,    80, 
84-91, 205,  237,  290,  292 

variable    administration    of,  84-88 
objections    of  cultivators  to,  85 
the  popularising  of,  89,  90 
better  administration  of,  90,  402 
for  purchase  of  plough  cattle,  205 
for  purchase  of  seed,  88,  237 
Tc^.     See  Sao  hemp. 
Tahsildars,  83,  86,  86,  90 
Tdi:  or  chds  (butter-milk),  207 
Tamarisk  bush,  158 
TanjorCjlO,  240,  241 

Delta,  76 

Tanks,  66,  71 

irrigation  by,  72 
management  of,  82, 84 
repair  of,  S3,  84, 90 
— — ,  shallow,  or  Ponds,  66,  72 
Taxation  of  improvements,  78,  87,  89, 

158 
Tea,:264.6 

— —  cultivation,  264 
— —  manufacture,  265 
^ —  plant)  Insects  attacking  the : 
"red  spider,"  265 
"  tea  bug,"  265 
^—  Industry,  work  for  chemist  in 
connection  with,  264,  265 

Association,    Indian,    appointment 

of  chemist  by,  265 
Teachers,  Normal  Schools  for,  387 
Teak  forests,  135,140 
^—  seed-planting,  244 
Technical  Education,  Besolution  on,  4, 

379 
Technical  knowledge,   want  of,  in 
Agricultural  Departments,  299-306 
Temple,  Sir  R.,  views    on  work  of 

Agricultural  Departments,  1 
Tenure  of  land,  289,  290 
Tephrosia  purpurea,  107 
Terah,  ruhh,  184 
Tetranuchus  bisonlatus  ("  red  spider"), 

265 
Terminalia,  194 

Text-books,  agricultural,    319,  387, 
388  ' 

Thdna,  10,  28, 117,  195,  243 
Thomson  and  Mylue,   Messrs.,    8, 184 
in  relation  to  sugar  cultivation  and 
manufacture,  218,  225-6,  243, 250, 
251,  252 
— — ,  giving  of  loans  to  tenants  by, 


Threshing-floors  of  cultivators,   Wheat 

and  Linseed  from,  278-9,  282 
Threshing  machines,  222 
Til  (Sesamiim  indioum),  104,  197,  235, 
236,  364 
Timber,  136, 140,  141,  143,  144,   146, 
147, 148, 164 

forests,  135, 140, 141 

Culture  Act  (America),  149 

Tinnovelly,  104,  107.  127,  241,  244 
Tirhoot,  126, 158,  218 
Tobacco,  270-2 

cultivation  of,  76,  111,  234,  2S5, 

270 
native  methodof  curing,  271 
experiments  on,  271,  369 

work  for  chemist  in  connection 

with,  271 

: industry,  prospects  of,  272 

Tobacco  parasite  (Bodu),  272 

"  Tope  "  rule,  149 

Touring,  need   of,  by  Agricultural 

Directors,  402 
Tours,  itinerary  of,  427-42 
Town  sanitation,  118,  119-21 
Training  of  junior  Civilians  in   agri- 
culture, 398 
— —  Institution,  Central,  for  scientific 

appointments,  333 
Transplanting  of  rice,  108,  241 
Travancore,  30 
Tree-planting : 

benefits  arising  from,  29,  30,  31,  53, 

138,  149,  156 
encouragement  given  to,  149, 1 57-9 
damage  caused  to  crops  by,  150,  151 
Trees.    See  also  Arboriculture  and 
Leaves : 
as  providing  famine  food,  13S,  149, 

194 
as  providing  Utter,  127 
{or  pollarding  and  lopping,  141 

,  shade,  266,  267 

Trichinopoly,  83 
Tungabadra  river,  68, 107 
''  Turbine"  (sugar),  226,  251 
lurva  (soil),  94 
Tylenehua  devastairiXf  263 
Types  of  soli,  35 


u. 

UDAMALPET,  38,  83,  138 

Olwar,  195 

Umballa,  186 

Uncultivated  areas  available  for   "  Fuel 

and  Fodder  Eeserves,"  156-7,  158 
Universities,  recognition  of  Agriculture 

by,  384 
University  of  Bombay,  diploma   in 

Agriculture  at,  384 
Urine : 

analysis  of,  123,  41 9 

value  of,  124 

utilisation  of,  119, 120-1,  127,  128, 

waste  of,  122,  123, 125, 125 
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'ar  (salty)  land,  3?,  61,    5B-62,  139, 
15t.  155, 166, 157,  158 
extent  of,  in  N.  W.  P.,  55 
ezpeTuuents  on  reclamation  of,  58, 

60 
need  of  chemist  in  enqniries  on,  62, 
61-2,  316 

V. 

VALVA  (Bombay),  226 
Van  Geyzel ,  Dr. : 

analyses  of  rain  water,  45,  46 
analyses  of  Indian  fodders,  194 
Vanjaris,  21 
Taradt  cotton,  8S4 
Yegetable-growiog,  20,  21,  22,  95,  120, 

244.     See  also  Market-gardening. 
Vellola  caste,  21 
Velar  (Bombay),  226 
Venis,   Mr.  Q,,  his   analyses  of  Ganges 

river  water,  78 
Veterinary  hospitals    and    dispensaries, 
212,  213,  391 

Schools  : 

at  Lahore,  212,'213,  394 
at  Poona,  212-3,  391 
Viceroy  (Msrquis  of  Xausdowne),  H.  B. 

the,  7 
Vildyati  cotton,  254 
Village  committees  {panc'hayei),  165 

common.     See  Village  "  waste." 

——  grazing     groand.      See     Village 
«  waste." 

forests,  156, 160, 161 

headman,  164, 165,  200 

■,  records,  408, 404 

■  "  reserves,"  154 

sanitation,  121, 128 

"waste,"   149-50,   157,  159,     160, 

172, 173 
'■  Ville  "  series  of  manurial  experiments, 

365 
Vitriol,  oil  of  (sulphuric  acid),  117,  364 
Voelcker,  Dr.  J.  A. : 

depatation  to  India,  5 
objects  of  mission,  5 
tours  in  India,  6,  427-42 
analyses  by,  44,  47,  49,  60,  77,  98, 
105, 123,  279,  282,  415-25 


w. 

WALDIB,  Dr.,250 

Walls  (earth  and  stone),  163 

Want   of  enterprise  among  cultivators, 

>  292-3 

Ward  Mr.  G.,  63 

Wardha  (Central  Provinces),  87 

Warington,  Mr.  &,,  46,  388 

Warth,  Dr.,  112 

Waste  land,  54,    55,    IS  7-9.     Bee  also 

Village  "  waste." 
Waste  of  seed  in  rice  cultivation,  242 
— —  of   water   in    irrigation,   72,  74, 
242 


Water,    64-92.    Bee  al8o  Canal  water. 
River  water.  Well  water,  Irrigation, 
in  soils,  42,  43 
interdependence  of,     and    manure, 

80, 94-B 
ingenious  devices  of  the  NatiTc  for 

raising,  73,  223,  224 
waste  of,  72,  74.  75,  242 
removal  of  superfluous,    70,  71>  78 

79 
analyses  of,  77,  78,  417 
kind    of,   in    indigo   manufacture, 

261 

—  -level  raised  by   coming  of  canals, 
69,  70 

pumps,  224, 

rate,    payment    of,    by   quantity, 

75 

—  supply,  main  sources  of,  65-6,^ 
Watercourses,  74,  76 

loss  by  pereolatiou  in,  74 
Watering,  over-,  effect  of,  76,  242 
Watt,  Dr.  Geo.,  8,  105,  107,  255;  his 
article   on   Indigo   in  "  Dictionary  of 
Economic  Products,"  262 
"  Watts"  plough,  the,  217,  218 
Weed-exterminator  {Adhatoda  vasiea), 

107 
Well,  66,  67,  72-3 

cultivation  by  aid  of,  72,  78, 74-S 
destruction  of,   through    coming  of 

canals,  69 
Major  Clibborn's   Report  on     Con- 
struction of,  74,  76,  82 
constrnction  of,  by  Government,  81, 

82 
digging   of,  in  rocky   ground,  79, 

81 
scope  for  extended  digging  of,  80, 
88-9 
— ^  for  drinking  water,  130 
Well  water : 

preference  of  cultivator  for,  76 
analysis  of,  77,  78,  417 
salts  in,  76,  77-8, 112 
"Westerns"  (cotton),  254 
■'Wet"  land,  95, 107 
Wheat: 

yield    of,    in    different    countries, 

40 
continuously    nnmanured,   at  Bet- 

hamsted  and  Woburn,  37, 257 
"rust"  in,  78 
as  a  fodder-crop,  192 
,  varieties  of  : 
Bnxar,  238 
English,  attempts  to  acclimatise  it, 

239 
MuzaSarnagar,  238,  362 
Sindhi,  362 
Wheat,  Indian : 

trade  in,  how  conducted,  280,  281*2 
export  of,  293,  294 
impure  condition  of,  274,  275 
vrilful  adulteration  of,  275,  278 
attempts  to  secure  purity  of,   275-7 
mechanical  analyses  of  samples  of, 
279,  280,  423 
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Wheftt-growing,  26,  27,  110,  283,  234, 
238, 298 

—,  increase  in,  76,  231 

,  experiments    on,    361,    362,    363, 

866,  874 

Wilfarth,  Prof.,  46 

WilBon,  Mr.  W.  J.,  8,  S24 

. — -,  Messrs.  W.  J.,  andlDarrah  : 

on  land  for  "fuel  and   fodder   re- 
serves," 155 
on  enclosure  of  land,  163 

Wiogate,  Major,  8,  163, 176 

Winnowers,  222-3 

Wishart,  Mr.  W.  B.,  7,  277 

Woburn  Experiments,  the,  31,  106,  190, 
340,  34*,  347,  357 

expenditure  on,  357,  367 

Wood,      135-168.      See     Arboriculture, 
Firewood,    "  Fuel    and     Fodder     He- 
serves,"  and  Timber, 
agricultural  requirements  for,  136 

Wood-ashes,  112 

Wool,  waste,  344,  861 

Wrightia  tinctoria  ^wild    indigo),    107 , 
241 


YI  ELD  of  wheat  in  different  countries,  40 
~»  of  wheat  on    unmaniired    land   at 

Bothamsted,  37 
— —    of    wheat    in  India    on  different 

kinds  of  land,  41 

of  ^rass,  179 

of  hiiy,  179 

of  sugar,  225,  243,  244,  247,  248, 

261 
of  various  crops    (crop  out  -turn), 

240,  362,  864 
of  milk  fronn  cows,  205,  206 


ZEMINDAMS,  37,  58,  148,  150,  154, 
159,  160    • 

indebtedness  of,  86,  291 
Zemindari  tracts,  161 
Zirwah  (insect),  258 
Zizyphus,  ISd,  194 
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